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the  Planes  of  the  Meridian,  Ecliptic  and  Horizon ; 
the  BoHrine  of  the  Sphere  -,  and  the  Eclipfes  of  the 
Sun  ai>d  Moon  for  Thirty  nine  Years. 
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N  B  w    Tables    of  the    Motions  bC  the  Vhxitxs^ 

>  ix'd  Stars,  and  the  Firft  Satellitcot  Jupiter's  Declinations  to 
every  Degree  and  Minute  of  the   Ecliptic,  to  fix  Degrees  of 
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PREFACE. 


|STRONOMYisa  Science,' 
■  I  which  tcachei  the  Method  of  Exa- 

«  mining  -  and  Calculating  the  Mo- 
!;'  »  tions.  Magnitudes,  Diftanccs,  Con- 

^  2  junftions,  Eclipfes,  Apogcons,  &c. 

i  of  the  Heavenly  Bodies,  by  the 

nbers.  Geometry,  Telcfcopes,  Qua- 
drants, and  Micronieters.    • 

^  Y  this  we  may  walk  through  the  Air  and 
Mther,  and  cenverfc  familiarly,  with  the  moft  won-  . 
dcrful  Parts  of  the  Creation.  ^'Atlai^  the  Lyhian^ 
and  King  of  Mauritania^  forfook  the  Society  of 
Men,  and  retir'd  to  the  higheft  Mountain  in  Africa 
(which  therefore  bore  his  Name)  tiiat  he  might 
contemplate  upon  the  Motions  of  the  Fix'd  and 
Krraiic.  Stars  ;  and  is  for  that  Reafon  feid  to  bear 
a  up 
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t 

up  the  Heavens  with  his  Shoulders.  He  was 
the  Invcntcr  of  the  SjAieres  1590  Year?  before 
Chrift. 

s 

•  •  • 

The  Poets  have  feign'd  the  Moon  to  be  in  love 
with  Endymion^  becaufe  he  fpent  his  Time  upon 
Rocks  and  Mountains  (chiefly  on  Moiint  Latmos) 
in  ftudying  the  Nature  of  the  Moon  and  Stars, 
144^  Years  before  Chrift. 

W  E  are  not  at  all  furprized  to  find  fo  many 
great  Men  afFedt  this  Study  (the  Narpes  of  fome  of 
whom  that  have  arrived  to  a  very  great  Proficiency, 
you  may  fee  in  the  Preface  to  my  Sy/iem  of  the 
Planets  demohjirated^)  and  endeavour  the  Know- 
ledge <3f  fuch  things  as  raife  the  greateft  Adoiira- 
tiQn  in  all  who  are  ignorant  of  it. 

•  To  fee  a  regular  Succeffion  of 'Day  and  Night, 
a  conftant  Return  of  Seafons,  and  fuch  an  harmo- 
nious Difpofition  and  Order  of  Nature,  muft  necef- 
farily  be  a  Noble  Contemplation,  and  agreeable  not 
only  to  the  Niture  of  Man,  but  alfo  to  the  Pofturc 
of  his  Body,  which  is  Erreft  j  when  other  Crea- 
tures (wanting  that  Mufcle)  are  made  to  look 
downward  upon  the  Earth. 

There  have  been  great  Contentions  among  the 
Learned  of  diflFerent  Nations  about  the  Orgin  of 
this  Study,  every  one  claiming  an  Intereft  in  it ; 
as,  the  BabylpnicinSy  Egyptians^  Grecians^  Scythians^ 
&c.  But  be  that  as  it  will,  we  now  enjoy  it  in  a 
very  plear  Light,  to  the  immortal  Honour  of  thofc 
two  Great  Geometricians,  the  lite  Sir  Ifacc  Newton^ 

and 
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and  Dr  Edmund  Halky^  our  prefent  Aftronomer- 
Royal. 

tJpoN  this  Science  depends  Navigation »  Geogra- 
phy and  Dialling;  without  which  'tis  impoffiWc 
they  (hould  be  maintain'd :  For,  firft,  the  Mariner 
canhot  con^udt  a  Ship  through  the  unbeaten  Paths 
of  tjie  Ocean,  without  the  help  of  it ;  but  being 
well  riciird  in  Aftronomy,  he  may,,  by  'the  Know  • 
ledge  of  Eclipfes,  and  Immerfions  and  Emerfions, 
of  Jupiter'^  Satellites,  and  the  Times  of  the  Tran- 
fits  of  the  Moon  by  the  fixed  Stars  and  Planets,  de- 
termine the  true-  Difference  of  Meridian  between 
London^  and  the  Meridian  where  the  Ship  then  is ; 
which  reduced  into  Degrees  and  Minutes  of  the 
Equator,  is  the  true  Longitude  found  at  Sea. 

\ 

Secondly,  The  Geographer  is  affifted  hereby, 
in  laying  down  the  Cities,  Towns  and  Countries  in 
their  true  Longitude  and  Latitude. 

Lastly,  It  is. by  the  help  of  this  Science,  that 
the  Dialifi:  is  informed  how  to  trace  out  the  true 
Hour  of- the  Day  (in  any  part  of  the  World)  by 
the  Shadow  of  a  Gnomon  plac'd^  on  a  Plane,  tho* 
never  io  irregular^     Sec  my  Mechanic  Dialling. 

We  read  of  many  Perfons,  who  in  this  Study 
have  trod  fo-  near  upon  the  Heels  of  Nature  her 
felf,  and  have  div'd  into  things  fo  far  above  the 
Apprehenfions  of  tlje  Vulgar,  that  they  have  been 
believ'd  to  be  Necromancers^  Magicians^  &c.  and 
what  they  have  done,  jiidg'd  to  be  unlawful,  and 
performed  by  Conjuration  and  Witchcraft^  altho* 

the 
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the  Miftake  lay  in  the  Peoples  Ignorance^  and  not 
in  the  others  Studies* 

To  undertake  a  Work  of  this  Nature^  is  to 
launch  into  the  Ocean  of  Critics,  However,  finfic 
no  abler  Pen  would  undertake  this  Herculean  Task, 
I  have  ventured  to  beftow  this  my  Twenty  Years 
Study  and  Labour  among  my  Country-mon,  wi(h* 
ing  they  may  reap  as  much  Profit^  as  I  have  ha4 
Pleafure  in  Compiling  this  Work. 

BiTT  whofocver  they  be  that  read  Authors,  and 
do  not  by  their  own  Scnfe  abftra^ft  true  Reprcfen- 
tations  of  the  things  themfclves  cbmprehended  in 
thofe  Authors  Expreffions,  they  do  not  reprefent 
true,  but  deceitful  Idea's  and  Phantafms,  by  which 
means  they  form  certain  Shadows  and  Chjmseras, 
'  and  all  their  Theory  apd  Contemplation  (which 
they  count  Science)  fhew  nothing  but  Wcaknefe. 

I N  thp  following  Work  I  have  added  nothing 
fuperfluous,  nor  omitted  any  thing  that  would  be 
of  ufe  to  the  young  Aftronbmer  t  For  in  the  firft 
Place,  I  have  given  you  all  the  Terms  of  Art  ufed 
in  Alilronomy  i  by  which  the  young  7yr^  is  taught 
to  fpeak  properly^  without  any  othpr  Guide '  or 

Tutor  whatever. 

The  Body  of  the  Work  I  have  divided  into 
Fiue  Seaiois :  The  firjft:  cpqtaias  the  Defer ipt ion 
and  Vje  of  the  SeSior  5  the  fecond  contains  Spheric 
Geometry  ;  in  the  third  ycu  have  the  Pr^VeS^/^^/sf  of 
the  Sfiher^  Orthographically  and  StereographicaI|y, 


on  the  Planes  of  the  Meridian,  Ecliptic  anij 
Horizon  :  In  the  fourth  Sedtion  you  have  the  Doc-- 
trine  of  the  Sphere ^  according  t6  the  apparent  Mo- 
tion of  the  Sun  j  wherein  I  have  give»  the  Prob- 
lems in  the  fame  Order  in  which  they  ought  t«  be 
lcarn*d  j  with  an  appendix  of  fueh  Tables  as  I 
thought  neccffary  for  compleating  this  Work.  The 
fifth  and  laft  Section  contains  Afhonomicat  Pre^ 
cepUy  which  fhew  the  Ufe  of  the  Tables  in  an  caly  . 
and  practical  Method,  being  all  that  is  required  to 
be  known  by  them. 

I N  the  fccond  Volume  you  have  New  and  Cor- 
rect Tables  of  all  the  Planets  and  fixed  Stars,  which 
arc  grounded  upon  Sir  Ifacc  Newtori^  RaJixes,  and 
the  Obfcrvations  of  Mr  Piamjieed :  For  by  com^ 
paring  as  many  Obfervations  of  EpHpfcs  as  I  could  • 
procure,  I  found  that  all  our  jijironomical  tables 
were  faulty  in  the  times  of  thofe  Eclipfes,  giving 
the  times  in  the  Afcending  parts  of  their  Orbs  too 
foon,  and  in  the  Defcending  too  late ;  which  put 
me  upon  endeavouring  to  re^ify  that  Error. 

I  AL  s o  obferving  (as  Mr  Plamfieed and  Dr  J3j/- 
iey  had  done  before  me)  that  Saturn  mo^'d  too  faft 
by  the  Tables^  Jupiter  too  flow,  and  Mars  too 
flow  in  jlpbelionj  and  too  faft  in  Perihelion  ;  thefc 
Irregularities  you  will  find  rcdlify'd  in  the  following 
Tables,  and  brought  tp  agree  with  the' Obferyatioqs 
pf  tljis  prcfent  iVgc.  ^    ' 

1  HAVE  alfo  redlfy'd  the  Praeceflion  of  the 

iEquinox  to   its  true  Place,  and  near  800  of  the 

fi^qd  Stars,  by  my  Agronomical  Quadrant ;   the 

,    '  Limb 
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Limb  of  which  is  divided  into  Minutes  of  a  Degree* 
The  Method  of  making  Obiervations  I  have  {hewn 
in   Problems  41,  42,  &c.  of  the  Do&rim  of  the 

Sphere. 

m 
I 

I N  the  1 1 9th  Page  of  my  Syjiem  of  the  Planets 
jPemOnftrated^  I  have  ihewrt  you,  how  the  Decli- 
nations of  the  fixed  Stars  incroafe  and  decreafe  ; 
and  that,  by  reafon  they  move  upon  the  Poles  of 
the  Ecliptic,  they  are  found  at  different  Diflances 
from  the  Vertex  of  any  Place :  As,  for  Inftancc^ 
that  Star  in  the  l^ail  of  the  Little  Bear^  which  wc 
catf  the  Polar  Star,  was  not  the  Polar  Star  at  the 
Creation  of  the  World,  neither  will  it  be*  the  Polar 
Star  13337   Years  hence  j  for  it  will  then  be  8S 

46  r  49''  to  the  South  of  the  Vertex  of  London. 
'his  may  feem  to  thofe  who  are  unacquainted  with 
this  Study,  to  be  a  Falfity :  But  I  aflure  you,  there 
is  not  any  Propofition  in  Euclid  more  demon  ftrablc 
than  this  is,  as  you  will  find  appear,  at  the  End  of 
die  Precept^ 

1  HAVE  omitted  the  Tables  of  the  Satellites 
of  Saturn.  Firji,  Becaufe  they  cannot  be  feen 
tut  with  a  very  long  Tube,  and  good  Glaflcs  ;  and 
therefore  are  not  to  be  purchas'd  but  at  a  great 
Expence.  Secondly y ,  They  wpuld  have  fwell'd  the 
Book  too  much:  So  tliat  I  hq^vc  contented  my  felF 
with  the  firft  Satellite  of  Jupiter  only,-  the  Immer- 
fion  and   Emerfion   of  which .  frequently  happen, 

and  may  be  feen  with  a  fmall  Tclcfcope. 

•  .  .        .  -*• 

All  the  Tables  I  have  digefted   in   a  new, 

plain,  ^d  eafy  Method;  And  to  make  the  Work 

.    '  ^  Compleat, 
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Complcat,  I  have  added  the  Logijiical  Logaritbms^ 
with  their  Conftruftion  and  Ufc,  having  continued 
them  to  two  Hoon  in  Time.^ 

M  y  Ruks  and  Precepts  are  all  plain  and  eaiy : 
For  whereas  our  Authors  fall  immediately  to  work 
in  Calculating  an  Eclipfe,  without  telling  how  to 
find  it  (which  is  a  very  improper  way  of  Teach- 
ing,) you  will  have  it  otherwife  here  :  For  firft,  I 
(hew  you  how  to  find  the  Ecliptic  Boundaries  or 
Limits ;  then,  how  to  find  what  Number  of  Eclip- 
fes  there  will  be  in  any  Year;  next,  in  what 
Months  and  Days  they  fall.  Thus  having  pro- 
ceeded gradually,  I  laft  of  all,  ihew  how  to  Cal- 
culate the  lame  Eclipfe  when  found,  for  any  de- 
terminate Latitude  or  Longitude  on  the  Globe, 
with  their  Geometrical  Conftrudlion,  the  Laws 
and  Methods  of  General  Eclipfes,  the  Tranfits, 
Occultatlons,  &c. 

a 

I T  may  be  expedted,  that  I  (hould  have  given  a 
Multitude  of  Obfervations  (as  is  cuftomary  in 
Works  of  this  nature)  of  the  Places  of  all  the 
Planets,  Eclipfes,  Gf c.  But  I  have  purpofcly  omit- 
ted them,  well  knowing,  that  Authors  have  often 
made  the  Obfervations  and  their  Tables  to  agree, 
on  purpofe  to  iet  the  better  Glois  upon  them.  I 
chufe  rather  to  leave  the  Tryal  to  their  own  Ob* 
iervations,  than  to  trouble  them  with  any  doubtfid 
or  unneceiTary  Truths^ 

A  N  D  as  I  have  now  given  the  World  a  Com^ 
pkat  Body^  or  Syftem  of  Afironomy^  in  Two  Parts  j 
(the  firft  by  Inftrument,  or  the  true  Syftem    y 

I  lie 
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the  PJanett  Demonfirafed^  a  Book  in  SluartOi  lately 
publKh'd;)  fo  in  this  Treatifc  you  have  all  the  moft 
nice  and  exad:  Rules  of  Calculation ' :  Which  two 
Books  and  Inftrumjents  I  advife  every  Student  to 
purchafcy  and  which  with  due  AppliGacation,  Will 
make  him  a  compleat  Aftronomer. 

And  farther,  I  recomnntend  to  the  Reader's 
Perufal,  my  Sheet  of  Ecltpjis^  lately  publifli'd; 
in  whidh  are  the  Types  of  all  the  Ecltpfes  that  will 
be  Vifible  for  35  Years;  only  you  are  to  under^ 
Handy  that  the  two  Total  Types  of  the  Moon 
for  the  Year  1754,  will  not  be  Vifible  at  Lon^ 
doUy  but  in  America  only,  as  you  may  fee,  if 
yoQ  compare  them  with  the  Table,  Page  355  of 
this  VoL 
» 

In  iht^Appendix  to  the DoSrine  of  the  Sphere 
\  have  given  you  fome  very  ufeful  Tables^  vizi 
th^  Latitude  and  Difference  oS  Meridians  of  fbme 
of  the  moft  Eminent  Cities  apd  Towns^  with  the 
trae  times  of  the  Sun's  Rifing  and  Setting,  in  Hours', 
Minutes  and  Seconds^  to  every  Degree  of  the  Sun's 
Declination  North  and  South,  for  thirty  fix  of  the 
mo^  noted  Cities  in  the  World*  You  have  like- 
wife  a^  one  Vjew,  all  the  Eclipfes  that  will  hap- 
pen for  thirty  nine  Years  to  come,  under  the 
Meridian  of  London  ;  which  are  of  Ufe  in  deter- 
mining the  Difference  of  Meridians  between  any 
other  Place  and  that  of  London :  As,  fuppofe  in  a 
Ship  at  Sea,  ^c.  you  did  obferve  the  Middle 
Time  of  the^  Moon's  Eclipfc,  February  2,  1729, 
to  be  at  6  o'Clock  at  Night :  Look  into  this  Table, 
and  you  will  find  the  Middle  Time  to  be  at  8  h. 

44' i 
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which  ii^-Drgrees  -is  41*  ;  ^o  thai  the  Ship  is  men , 
fomucK  tbiheWisft  of  the  Meridian  of  LoAib».  -i 


ly-tfife'fecbnd' Edition  I  luve  added  a  grea^ 
i«any^ofd»  in  tfic'Definitirusj  ^nd  in  SeStion  2,. 
3;  fevferat-  Sfchcniti^  •  which  cotnptchcnds  all  that 
h  afefiA ' th  'Spheric-  Ominetry,.  In  th^  DoSifihe  0) 
{be&fbih^.l  have- added  nianyufefiil  SchctAcsto 
fllaftri(!e  4be  Wo%  ahd  rcdUfy'd  all' the  Errors 
and''iE*r<i6  Faults  of  the  former  Edition,  And,, 
La^l  Jri  the,  AfMof/ii(dl  Pre(epts,  manjr  New 
Exailn^es-  both  at  iht  Planets  Places,  arid  Eclip- 
fcs, ;  ^ith  the  Tranfit  of  Verms  over  the  Sun:  Iti 
the  Tables  I^haveadded^thc  Motion  of  the  Nodes 
ofthePfim^  Pkiief* -to  every  day  ili  thdYear, 
that  now  you  may  confidently  affirm  that  the 
whole  is  Compleat  and  free  from  Errors ;  as  the 
Reader  ^ill  find  when  he  comes  to  Pemfe  it  feri- 
oufly  over,  and  that  he  may  have  Profit  with  Plea- 
fure  is  the  hearty  Prayer  of  him  who  is  a  well 
Wiflaer  to  all  thc^S6n&-<^  Urania.-.        • 

"I*  ,  • 

I  SHALL  here  crave  my  Readers  Attention  a 
little,  while  Lgive  fobe  Defcripiicn  of  the  Gre-- 
gorian  Reflecting  Tcl?f(5Qpe> .       ' 

Th  I  s  was  the  Invention  of  Dr  Gregory^  from 
him  it  takes  its*  l^ame.     One  of.  this  Size,  hand- 


■! 


^Cly ^^"E g^^^j:^^       ^, 


H  I  * 

fomly  &;ted  up^  will  come  to  about  fix  Guineas, 

b .  A .  B 


W^PREFACE. 

AB  is  a  Brafi  CylindercaL  Tube  about  1 8- Inches 
long,  and  3,1  Inches  Diameter,  fmoaloed  on  tEe 
Infide  i  D  is  the  poliihed  Mcbd  with'  a  round 
Hole  in  the  Center;  E  is  the  Speculum  upon  whicit 
the  Moon's  (or  other  Planets)  ReflcfUon  from  D  is 
thrown ;  B  C  is  a  Brais  Tube,  of  about  3,-  Inches 
long,,  fcrewed  into  the  other  Tube  at  B.>  at  the 
End  C  is  a  Cavity  with  a  Uttle  Pia>hoie  to  &tyoat 
Eye  to  i.  fo  that  E-  D  and  C  are  in  a  right  Line 
with  their  Planes  paialkl  to  each  other.  !F'  G  is  an. 
endleis  Screw^  which  moves  the  Speculum.  £  to  a 
true,Diftance  from  D,  or  fets  it  to  a. proper  Focus; 
H  and  I  are  two  Screws  by  which  the  Tclefcope  is 
fixt  upon  a  Ball  and  Socket  in  Time  of  Obferva- 
tion>  and  by  this  you  may  fee  the  Satellites  of  Ju- 
piter^  as  well  asi  with  a.  Refrafter  of  la  Feet 
long. 
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Aftronomkal  Definitions, 


^BSIS,  the  fame  with  Jpjis,  whiah  fee. 
[•  Ahfaluu  Equathn,  in  Aftronomy,  is  the  Ag- 
^  gregate  or  Sum  of  fhc  Excentric  and  Optic 
£   Equations. 

fAchernert  a  bright  fixed  Star  of  the  firft 
Magnitude,  in  Eridanui,  It  is  in  Dt //ffft/a 
Catalogue,  obferved  by  him  at  St  Hilma  in 
the  Year  1677;  it  never  rifcs  with  us  at  London.  Sec  its  Place 
in  the  Catalogue  of  fixed  Stars  in  the  Conftellation  fr/Wonuj. 
A  CbrnnUal  rifing    and  fctting  of  the  Stars,,  is,    when  they 

rife  in  the  Evening  in  the  eaflern  Horizon,  as  the  Sun  fets  ; 

and  fet  in  the  Evening  in  the  wcftern  Horizon  with  the  Sun. 

[S«  the  Doarint  ef  the  Sphere.] 
JErat,      are  certain  Periods  of   Time   whence   Chronologers 

begin  to  compute;  and  the  mofl  eminent  jErai  among  them 

are, 
The   £ra  tJf   the  World's   Creation,    which    reckons  3949    , 

Years  before  the  Birth  of  Chrift,  and  which,  according  to 

the  Julian  Account,  began  the  24th  Day  of  O^ater, 
The  Jewijh    Mra  begins   in    Autumn,    about    the  Year  of 

Chrift  344, 
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The  Mr  a  from  the  Dcftruftion  of  Troy  begins  June  i6. 

ThcMra  of  Nabonajfar  begins  /V*.  26,  before  Ghrift  747. 

The  Mra  of  the  Olympiads  begins  from  the  New  Moon  in  the 
Summer- Solftice,  777  Years  before  Chrift. 

The  Mra  of  Iphitus  is  only  a  Colleftion  of  the  Olympic 
Years  ; '  thefe' two  arc  the  ^r^i*  chiefly  ufed  by  the  Gr^ek 
Hiftorians. 

The  Reman  Mra  from  the  Building  of  the  City,  begins  ^r/7 
21,  and  is  752  Years  before  Chrjft, 

The  Chriftian  Mra  from  the  Birth  of  Chrift,  begins  Decern^ 
ber  25. 

The  Turkijh  Mra^  or  the  Hagira^  began  the  1 6th  Day  oijuly^ 
Anno  Dom,  622; 

The  Mra  of  the  Death  of  Alexander  the  Great,  is  the  12th 
of,  November,  324Years  before  Chrift, 

The  Julian  Mra  taices  it's  name  from  Julius  Cafar^s  Refor- 
mation of  the  Calender,  which  was  done  45  Years  before 
Chrift,  in  the  708th  Year  from  the  Building  of  RenUy  and 
the  731ft  Olympiad.  , 

The  Ethiopic,  Abyjfyne^  or,  as  fome  call  it,  the  Diocleflan 
Mra^  others  the  Mra  of  the  Martyrs,  becaufe  it  bore  Date 
with  a  very  fevere  Perfecution  ;  this  Mra  began  Auguji  2g, 
A,  D.  284,  and  in  the  firft  Year  of  the  Emperor  Dioclefian. 
'Tis  iifed  by  the  Mgyptians,  and  Abyjfynes. 

The  Perjic^  or  Jefdegerdic  MrOy  takes  its  Date,  either  from 
the  Coronation  of  the  laft  Perfian  King  Jefdegeris^  or  from 
his  being  conquered  by  Ottoman  the  Saracen^  which  was  June 
16,  A,  D.  632. 

The  Gregorian  Mra  takes  its  Name  from  Pope  Gregory  the 
Xlllth,  and  began  in  OSfober,  Anno  Domini  1582,  and  from 

.    the  Reformation  of  the  Calendar. 

\ 

'  Aldebaran^  an  Arabian^zme  for  a  fixed  Star  of  the  firft  Mag- 
nitude, fituate  in  the  Head  of  th^  Conftellation  called  the  Bull, 
and  therefore  is  ufually  called  the  Bull's  South  Eye. 

Algenebj  a  fixed  Star  of  the  fecond  Magnitude,  in  the  right 
fide  of  Per/eus. 

Algol,  or  Medufa's  Head,  a  fij^ed  Star  of  the  third  Magnitude 
in  the  Conftellation  Perfcus, 

Allioth,  the  Name  of  a  Star  in  the  Tail  of  the  Great  Bear. 

Ahnanack,  an  Arabic  Word,  and  fignifies  Diftribution,  or 
Numeration  ;  whence  our  Annual  Books  wherein  the  Days  of 
the  Month,  Fcftivals,  Lunations,  Motions  of  the  Heavenly- 
Bodies,  Eclipfes,  ^c,  being  fet  down,  are  fo  called. 

Almicantartahs, 
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Alfnicantariahs^  fo  called  by  xhzArahiani^  are  Circles  of  Al- 
.  titude  parallel  to  the  Horizon,  in  any  of  the  three  Pofitions  of 
the  Heavens,    and   you  .may  imagine  as    many   as  there  arc 
Points  between  the  Horizon  and  Zenith. 

Amphifc'^y  fo  the  Inhabitants  of  the  .Torrid  Zone  are  called 
in  refpeft  of  their  Shadows ;  bccaufe  their  Shadows  fall  both 
ways,  v/z.  to  the  South,  ('as  ours  always  doth  to  the  north- 
ward) when  tlie  Sun  is  beyond  them  in  northern  Signs,  and  to 
the  North  when  the  Sun  is  to  the  fouthward  of  them  in  fouthern 
Signsl 

AmpUtude^  is  an  Arch  of  the  Horizon,  contained  between 
the  rifing  and  fetting  of  the  Sun,  Moon,  or  any  Star,  and  the 
Eaft  and  Weft  Points  of  the  Horizon,  and  nunibred  in  .De- 
grees and  Minutes,  and  is  always  of  the  fame  Name  with  the 
Declination  of  the  Sun,  Moon,  or  Star,  which  how  to  find 
fhall  beihewed  in  the' Do^rine  of  the  Sphere, 

AlphetOj  the  Name  of  a  fixed  Star  of  the  fecond  Magnitude  ; 
the  fame  with  Lucida  Corona,  in  the  northern  Garland,  or 
Crown  ;  its  Longitude  1742  is  n^  8^  37*  ^  Latitude  44.^ 
23IN. 

Alramechy  the  Arabic  Name  of  a  Star,  the  fame  with 
ArUurus,  which  fee. 

Altitude^  is  the  height  of  the  Sun,  Moon  or  Stars  above  the 
Horizon,  in  an  Azimuth-Circle,  and  is  counted  in  Degrees, 
Minutes^,  and  Seconds. 

Anabibazmy  the  Dragon's  Head,  or  the  northern  J^^ode  of 
•  the  Moon  is  called  by  this  Name. 

Andromeda,  a  northern  Conftellation  conTifting  of  23Star^. 

Analemma,  is  a  Projeftion  of  ,  the  Sphere  on  the  Plane 
of  the  Meridian,  Orthograghically  made  by  ftreight  Lines  and 
Ellipfes,  the  Eye  being  fuppofed  at  an  infinite  Diflance,  and  in 
the  Eaft  and  Weft  Points  of  the  Horizon, 

Analog,  is  much  the  fame  with  Proportion,  and  is  often  ufcd 
for  that  Word. 

Angle,  is  made  by  the  meeting  of  two  Lines  in  a  Point,  and 
may  be  of  any  quantity  lefs  than  180°  ;  it  is  frequently  made 
ufe  of  by  Aftronomers  in  thefe  particulars,  vi%.  Angle  of 'In- 
cidence in  a  Solar  Eclipfe  is  formed  by  a  Line  drawn  from  the 
Center  of  a  Penumbra  at  the  beginning  of  the  Eclipfe  to  the 
Center  of  the   Earth's  Disk  ;  and  this  is  called  the  firft  Angle  I 

of  Incidence.     The  fecond  is  formed  by   a  Line  drawn  from  - 

the  Center  of  the  Penumbra  to  the  Center  of  the  Disk  at  the 
beginning  of  the  central  Eclipfe  ;  that  is,  when  the  Center  of 
tj^e  Penumbra  firft  touches  the  Earth's  Disk,     And  the  third- 
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Angle  of  Incidence  happens  when  all  the  Penumbra  falls  within 
the  Disk,  and  it  is  formed  by  a  Lhie  drawn  from  the  Center 
'  of  the  Disk  to  the  Perimeter  of  the  Disk  in  that  Point  where 
the  Perimeter  of  the  Penumbra  laft  toucheth  it  in  its  total  Ob- 
fcurity  within  the  Disk.  This  third  Ajigle  can  only  happen 
when  the  true  Latitude 'of  the  Moon  at  the  true  time  of 
the  Conjunction  of  the  Suri  and  Moon  is  lefs  ti^an  the 
Difference  of  the  Semidiameter  of  the  Penumbra  and  the  Earth's 
Disk.     See  my  Vranofcopia. 

Angle  of  Incidence  in*  the  ?4oon's  Eclipfe,  is  formed  by  a 
Line  drawn  from  the  Center  of  the  Moon,  touching  the  Axis 
of  the  Moon's  Orb  in  the  Center  of  the  Earth's  Shadow,  at 
the  times  of  the  beginning  or  ending  of  the  Eclipfe. 

Angle  of  the  Sun's  Pplition,  is  made  by  an  Azimuth -Circle, 
and  the  Meridian  in  the  Ze^iith,,  the  fame  Azimuth  being 
continued  or  fuppofed  to  pafs  thro'  the  Center  of  the  Sun.  But 
more  properly  by  an  Hour  Circle  pafling  through  the  Sun's  Cen- 
ter, then  the  Angle  at  the  Pole  is.  the  Apgle  of  the  Sun's 
Pofition. 

'  Angle  Parallaftic,  is  made  by  the  Inter/eftiori  of  a  Vertical 
Circle  with  the  Ecliptic  thro'  the  Body  of  the  Sun,  Moon  or 
Star.  This  is  of  fingular  ufe  in  the  Computation  of  Solar 
fclipfes. 

Angle  of  Inch'nation  of  the  Earth's  Axis,  to  the  Axis  of 
the  pcliptic  is  23^^  29',  and  remains  inviolably  in  all  Points 
of  the  Earth's  Annual  Orbit.  This  Quantity  is  called  by  the 
Copernicans^  the  Earth's  RefleiSlion ;  but  by  the  Piolemaiciy 
the  Sun's  greateft  Declination,  or  Obliquity  of  the  Ecliptic. 

'  Angle  of  Eveftion,  is  a  fecond  Inequality  "in  the  Motion 
of  the  Moon,  by  which  at  her  Quarters  (he  is  not  in  that 
T^ihe  which  paffes  thro'  the  Center  of  the  Earth  and  Sun, 
as  (he  is  at  her  Conjunction  and  Oppofition.  This  Angle  in  the 
Quadratures  is  about  2  Deg.  37', 

Angle  of  Reflcftion,  is  a  third  Inequality  of  the  Motion 
of  the  Moon,  and  arifcs  from  her  Apogeon,  being  changed  as 
her  Syftem  is  carried  round  the  Sun  by  the  Earth's  Motion. 
[See  77^  Aftronomy,  or  Syftem  of  the  Planets  demonftrated.] 
7'his  Angle  is  greateft,  when  the  Moon  is  45  Degrees  diftant 
from  the  Conjunftion,  Square  or  Oppofition  of  the  Sun,  beforej^ 
^nd  after  him  ;  and  in  Quantity  is  then  37'  33^'. 

Angle  of  Ecliptic  and  Horizon^  is  the  fame  with  die  Altitude 
pf  the  Nonagefime  Degree,  ^nd  is  of  great  ufe  in  the  Calcula- 
tion pf  Splar  Eclipfes,  fcf*. 

N 
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Angle  of  DireHion^  in  the  New  Aftronomy,  is  made  by  the 
meeting  of  the  Axis  of  the  Moon's  Orb  with  the  Axis  of  the 
Globe  in  a  Point,  and  that  Point  is  always  at  the  Center  of 
the  Earth's  Disk,  It  is  of  great  ufe  in  the  Geometrical  ,Con- 
ftru<E^ion  of  Solar  Eclipfes ;  and  if  the  Sun  be  in  Cancer^  Lee^ 
yirgo^  Libraj  Scorpio^  or  Sagittary^  the  Earth's  Akis  lies  to 
the  right  Hand  of  the  Axis  of  the  Ecliptic  in  the  Projeftion: 
But  if  the  Sun  be  in  the  oppofite  Signs  at  the  time  of  the 
Eclipfe,  viz,  in  Capricorn^  Jquarius^  Pifies^  Aries^  Taurut^ 
Gemini^  then  the  faid  Axis  lies  to  the  left  Hand. 

Angle  of  Inclination  of  the  Planets  Orbits,  See  ImU- 
nation.  '   ^ 

Annual  Equation.     See  Equation. 

Annul  Magnus^  or  the  great  Year,  contains  25920  Years, 
this  being  that  fpace  of  time^  the^xed  Stars  are  in  performing 
one  entire  Revolution  at  50''  /^r  Year, 

Anomalous  Conjunction,  is  when  the  two  Superiour  Pknets 
Saturn  and  Jupiter  are  in  Conjundion  in  Pifces^  when  in  the 
natural  Order  (hould  have  been  in  Aries^  but  were  in  Pifces^ 
gs  they  did  meet  fo  in  February  1643. 

Anonuily^  in  Aftronomy,  is  the  Diftance  of  a  Planet  in 
Signs,  Degrces,*Minutes,  and  Seconds  from  the  Aphelial  Point, 

Anfes^  or  Anfa^  the  (ame  with  the  Ring  of  Saturn ;  fo  cal- 
led, becaufe  they  fometimes  appear  like  Handles  to  the  Body  of 
the  Planet.  Anno^  1668,  Auguji  17th,  1 1'  30''  P.  M.  Mr  Hugens 
and  Mr  Picartj  by  the  help  of  a  21  Foot  Telefcope,  found  the  In- 
clination of  the  great  Diameter  of  the  Ring  of  5^7/«ny  with  the 
Equator,  to  be  about  9  Degrees;  whence  they  inferred  the  Angle 
of  the  Plane  of  the  Ring,  with  that  of  the  Ecliptic,  muft  be 
about  31  Degrees. 

.  AnfareSf  the  Scorpion^ s  Heart,  a  fixed  Star  of  the  firft  Magnir 
tudey  in  the  Conftellation  Scorpio. 

Ant  act  f  of  any  Place  is  the  Point,  the  fame  Meredian  that  i$. 
diftant  from  the  Equator  on  the  South  Side,  fo  many  Degrees  as 
your  Place  is  diikmt  from  the  Equator  on  the  North  Side  ;  fo  that 
the  Latitude  is  the  fame  in  quantity,  but  of  a  contrary  Deno- 
mination: For  their  Morning  is  our  Morning,  their  Noon  is 
our  Noon  ;  and  thpir  Night,  is  our  Night  j  but  their 
Spring,,  is  our  Autumn,  or  Fall ;  their  Summer,  our  Winter^ 
and  their  longeft  Day,  is  our  fhorteft. 

Antartic  Poky  is  the  South  Pole  of  the  World,  being  the 
fuppofed  Center  of  the  Earth's  A^x\%^  and  i$  diametrically  oppofite 
%o  the  Artie  Pole, 
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jfntartic  Circle^  is  a  leffer  Circle  of  the  Sphere,  and  diflant 
from  its  Pole  23*^  29'. 

Anteceientta^  things  gojng  before,  in  refpeft  to  the  Diurnal 
Motion.  In  Ajirommy^  it  fignifies  the  fame  as  Retrogradation, 
or  the  going  back  of  the  Planets  out  of  Aries  into  Pifces^  iiQ. 
in  their  Annual  Motion. 

AntichoneSj  the  fame  with  Antipodes. 

Antipodes^  are  thofe  People  that  walk  Feet  againft  Feet,  fo 
915  a  right  Line  being  drawn  from  the  one  to  the  other^  fliall 
pafs  dirtftly  thro'  the  Center  of  the  Earth  :  Hence  it  follows, 
that  the  quantity  of  their  Seafons  arp  the  fame  with  ours  ; 
only  when  it  is  Summer  to  the  one  it  is  Winter  to  the  other. 
The  Antipodes  of  London  fall  on  the  Globe  in  the  unknown 
fouthern  Parts  of  the  World. 

Aphelion  is  that  Point  in  our  Syftem,  in  which  a  Planet 
is  at   its  greateft  diftance  from  the  Sun,  and  moves  floweft. 

Apogeony  is  when  a  Planet  is  at  its  greateft  Diftanoe  from  the 
Earth ;  the  Moon  in  this  Pofition  moves  floweft. 

Apparent  Conjunction,  or  Place  of  a  Planet,  is  when  the 
Right  .Line  that  is  fuppofcd  to  be  drawn  through  the  Center  of 
the  Planet,  doth  not  pafs  through  the  Center  of  the  Earth,  the 
Caufe  of  which  is  the  Parallax.  • 

Apjis^  fignifies  the  two  Ends  of  the*  tranverfe  Diameter  of 
the  Elipfis  in  which  the  Planets  move,  and  denotes  as  well  the 
Apogeon  as  Perigecn. 

Aquariusy  a  Conflellation  in  the  Heavens,  being  the  ele- 
venth current  Sign  in  the  Zodiac;  but  the  tenth  compleat,  it 
is  marked  thus  ^  ,  and  contains  41  Stars.  The  Sun  (ap- 
parently J  entereth  this  Sign  the  8th  or  9th  of  January. 

Aquihy  or  VulturVolans^  aConftellation  in  the  northern  Hetoif- 
phere,  confifting  of  12  Stars,  whofe  Longitude  is  in  Qapricorn^ 

Ara^  the  Altar,   a  fouthern  Conftellation.        * 

ArUophylax.     See  Bootes* 

ArSios  minor y  the  fame  with  Urfa  minor, 

Ar£luruSy  a  fixed  Star  of  the  firft  Magnitude,  placed  in  the 
Skirt  of  ArSfophylos.  Its  Longitude  is  in  Libra^  with  20^  38* 
North  Declination. 

Argo  Navisy  a. fouthern  Conftellation  confifting  of  11  Stars  j 
it  is  in  Cancer^  Leo^  and  Virgo. 

Argument  of  Inclination,  is.an  Arch  of  the  Orbit  of  a  Pla* 
net  intercepted  between  the  Node  afcending,  and  the  place  of 
the  Planet  from  the  Sun,  beipg  numbered  according  to  the  Sue-* 
p:ffion  of  Signs. 
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/tri  of .  Direiiim,  or  Progreffion  in  Aftronomy,  19  that  Ark 
of  the  Zodiac,  which  a  Planet  appears  to  defcribe  when  its 
Motion  is  forward,  according  to  the  Order  of  the  Signs. 

JrJt  of  RetrogradatiQity  is  that  which  a  Planet  defcribcs  when 
Retrograde,or  moves  contrary  to  the  Order  of  the  Signs. 

Jrmillary  Sphere^  is  when  the  greater  and  Icffer  Circles  of  the 
Sphere,  being  made  of  Brafs,  Wood,  Paft-board,  i^c.  are  put 
together  in  their  natural  Order,  and  placed  in  a  Frame  fo  as  to 
reprefent  the  true  Pofition  and  Motion  of  thofe  Circles. 

Argument  of  Latitude y  is  the  diftance  of  the  Moon  from  tlic 
North  Node,  in  Signs,  Degrees,  Minutes  and  Seconds.  It  is 
upon  this,  that  the  Latitude  of  the  Moon  and  Eclipfes  of  the 
Luminaries  depend. 

ArieSy  a  Conftellation  of  21  Stars,  lying  in  the  « Zodiac  in 
the  Figure  of  a  Ram,  and  is  the  firft  Sign,  marked  thus.   <y> 

Artie  PoUy  the  North  Pole  of  the  VVorld  ;  takiiig  its  Name 
from  ArSfosy  the  Bear ;  a  Conftellation  in  the  northern  Part  of 
the  Heavens. 

Artie  Circle,  is  drawn  33*^  29^  from  the  Pole,  and  parallel 
to  the  Equator.  " 

Afciij  are  the  Inhabitants  of  the  Torrid  Zone,  which  twice 
a  Year  have  ,the  Sun  at  Noon  in  their  Zenith,  and  confe- 
quently  then  their  Bodies  caft  no  Shadow,  whence  comes  the 
Name. 

Afcenjional  Differ encey  is  the  difference  between  the  Right 
and  Oblique  Afcenfion,  or  Defcenfion;  or,  it  is  the  Space  of 
Time  the  Sun  rifeth  and  fetteth  before  or  after  Six  ©'Clock  ; 
which  is  an  Arch  of  the  Equinoftial,  mcafured  between  that 
Point  of  it  which  rifeth  .with  the  Sun,  Moon,  or  Star,  and  that 
Part  of  it  which  comes  to  the  Meridian  with  them. 

Afcendenty  is  the  Eaftern  Part  of  the  Horizon:  When 
the  Sun,  Moon  or.  Stars  are  rifing,  they  are  laid  to  be  on 
the  Cufp  of  the  Afcendent ;  it  is  alfo  called  the  Eafiern  Fi- 
nit  or,  •      .  ^ 

AfpeSfy  from  the  Latin  Afpicioy  to  behold,  is  a  Correfpondence 
or  Familiarity  of  two'  Planets  mutually^  beholding  each  other 
with  fome  Ray  harmonically  confldered  5  or  when  they  are  po- 
fited  at  fuch  a  certain  diftante  in  the  Zodiac,  wherein  they 
mutually  help  or  afflift  one  another.  Of  thefe  Afpedbs  properly 
there  are  but  four  old  ones,  and  eight  new  ones  ;  to  which  is  ad- 
ded a  Conjundlion,  though  improperly  called  an  Afpeft.  Kepler 
defines  an  ACped  thus;  That  it  is  an  Angle  formed  on  the  Earth 
by  the  luminous  Rays  of  two  Planets,  efficacious  to  the  ftirring 
up  of  Nature ;  for  when  two  Planets  are  joined  with,  or  be 
held  of  each  other,  they  feminatcor  breed  fomething  in   fuhlu-  , 

nary 
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nary  Bodies  according  to  thcit  own  Nature.      Si^  ntj/  Syjtem 
tf  the  Plan$ts  Demnjirated.  ^  \ 


By  this  Scheme  you  may  perceive  a  iPlanet  ih  nr»  cskft  his 
textile  Dexter  to  Aqu^rius^  and  Sinifter  to  Gemini ;  Ills  fquare 
Dexter  to  Capriconiy  and  fquare  Sinifter  to  Cancer.  The  trine 
Dexter  to  Sagitarius^  and  trijne  Sinifter  to  Le6 ;  and  his  Oppofi* 
tipn  to  Libra ^  and  fo  of  the  other  Signs. 

.  Ajierifmy  from  Ajler^  a  S/tfr,  is  the  fame  with  Conftellation,  or 
Parcel  of  fixed  Stars, /uppofed  to  reprefent  fome  one  Imag^  orFi* 
gure,  defigned  on  purpofe  to  diftinguifli  one  Star  from  another. 

Aflronomcal  Hours  begin  at  the  Meridian,  and  are  reckoned 
from  Noon  to  Noon. 

Ajirolahe^  is  an  Inftrument  ferving  to  take  the  Height  of  th« 
Sun  or  Stars.  It  confifts  of  an  entire  Circle;  the  Limb  of  one 
quarter^  thereof  is  divided  into  90  Degrees  and  decimal  Parts, 
with  a  moveable  Ruler  or  Labels  which  turns  upon  the  Center, 

which 
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^vhich  carries  two  Sights.  At  the  Zenith  is  a  Ring  to  hang  it 
by  in  time  of  Obfervation,  and  then  you  need  only  turn  it  to 
the  Sun,  that  the  Rays  may  pafs  free  through  both  the  Sights, 
and  the  edge  of  thie  Lable  cuts  the  Altitude  in  the  Limb, 

Ajirmomical  Calender^  may  be  any  Inftrument,  or  Tables 
made  to  folve  Aftronomical  Problems. 

Aftronomical  Place  of  a  Star  or  Planet,  js  its  Longitude  or 
Place  in  the  Ecliptic,  reckoned  from  the  beginning  of  Aries  in 
Confequentia,  or,  according  to  the  natural  Order  of  the  Signs. 

Ajlronomy^  from  After^  a  Star^  and  Nomos  a  Lfftv^  is  a  Science 
by  which  we  are  taught  the  Motions,  Magnitudes,  and  Diftances^ 
and  wjiatever  belongs  to .  the  Knowledge  of  the  heavenl3r 
Bodies.  * 

Atmofpherey  is  the  loweft  part  of  the  Region  of  the  Air,  with 
which  our  Earth  is  compafled  alt  round.  Its  Height  is  47.12 
Miles,  as  I  have  demonftrated  in  my  Syjiem  of  the  Planets. 

Auge^  the  fame  with  Aphelion^  which  fee. 

Aurora^  the  Morning  Twilight  which  begins  to  appear  when 
the  Sun  ^pproacheth  within  18^ of  the  Eaftern  Horizon;  and 
this  always  equal  to  the  Time  between  the  time  -of  Sun-fet- 
ting  and  the  end  of  Twilight  in  the  Evening. 

\kurora  Borealis^  is  a  white  Pyramidical  Glade  of  Light,  ap^ar- 
xi^  like  the  Tail  of  a  Comet,  in  theNortbern  Hemifphere. 

Aujiral  of,  or  belonging  to,  the  South  ;  alfo  Lihra^  &cmrpt9\ 
Sagittary^  Capricorn,  Aquarius^  Pifces,  are  Auftral  Signs ;  be- 
cauib  they  lye  on  the  fouth  Side  of  the  Equinodia). 

Atttumny  the  third  Quarter  of  the  Year,  beginning  when  the 
Sun  enters  the  Sign  Libra,  wHich  is  in  this  Age  on  September 
12,  or  13,  bringing  in  Harveft  or  Fall  of  the  Leaf,  and  making 
equal  Day  and  Night. 

Aux,  the  fame  with  Apogeon, 

Axsome,  is  a  Principle  in  any  Science,  fo  evident,  tKat  it 
needs  nothing  but  the  Light  of  Reafon  to  demonftrate  it.     ' 

Axis,  of  the  World,  is  an  imaginary  Line,  conceived' tp pais 
through  the  Center  of  the  Earth,  from  one  Polt  to  another. 

Azimuths,  or  Vertical  Circles,  are  great  Circles  interfefting 
each  other  in  the  Zenith  and  Nadir  fas  Meridians  or  Hour- 
Circles  do  in  the  Poles)  and  cutting  the  Horizon  at  Right  Anglss. 
The  Sun's,  Azimuth  is  of  great  ufe  .  in  Dialling  and  in  Navi- 
gation, which  how  to  find,  1  (hall  teach  in  the  Do^frine  of  the 
Sphere  following. 


^. 
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B. 

I>   In  the  Aftronomical  Tables,  ftands  fcMT  BiiTextile,  or  Leap-* 
•*^>  Year. 

Babylonijh  Hours.  ^  The  Bahyhniansy  Perfians^  and  Syrians^ 
accounted  their  twenty  four  Hours  of  the  natural  Day  to 
begin  from  Sun-rifing,  and  to  continue  till  the  ^un-fetting  the 
next  Day.     See  Day. 

Bafillicusy  Car  Leonisj  a  fixed  Star  of  the  firft  Magnitude, 
iii  the  Conftellation  Lea. 

'  Bear.  There  are  two  Conftellatiohs  of  the  Stars  in  the  nor- 
thern Hemifphere,  called  by  this  Name,  the  greater  and  lefler 
Bear,  or  Ur/a  major  and  minar\  The  Pole-Star  is  in  the 
Tail  of  the  little  Bear. 

BinocUf  is  a  kind  of  Dioptric  Telefoope,  fitted  fo  with  two 
Tubes  joining  together  in  one,  as  that  you  may  fee  a  diftant 
Objedt  with  both  Eyesi 

Biqutntile  AfpeU,  is  a  new  Afpe^  obfenred  by  ^ohn  Kepler  ; 
it  contains  t  parts  of  the  whole  Circle  sc  45.  24^. 

B'tffextile,  the  fame  as  our  Leap- Year  ;  and  the  reafon  of  the 
Name  is,  becaufe  in  every  fourth  Year  they  accounted  the 
fixth  Day.  of  the  Calends  of  March  twic^  ;  for  once  in  four 
Years  the  odd  fix  Hours  above  365  Days  made  up  juft  a  whole 
Day,  and  that  they  place  next  after  the  twenty  fourth  Day  of 
February ^  which  caufeth  that  Month  in  Leap*  Year  to  have  twen* 
ty  nine  Days ;  which  muft  be  carefully  obferv'd  in  the  Calcu- 
lation of  the  Planets  Places.  ^ 

Bootes.  The  Name  of  a  noirthern  Conftellation  of  the 
fixed  Stars  >  of  which  one  in  the  Skirt  of  his  Coat,  is  called 
jfriiurus^  and  is  of  thfr-firft  Light  or  Magnitude.  See  ArUophy 
lax.     It  has  fourteen  Stars. 

BoreaU  of,  or  belonging  to  the  North  :  So  the  Boreal  Signs 
are  jiries^  Taurus,  Gemini,  Cancer,  LiO^  Virgo ;  becaufe  they  lye 
on  the  North  Side  the  Equinodliah 


f^Jlendar  Aftronomical.     See  Aftronomical  Calander  and  AI- 
^    manackp 

'  Callyopic  Period,  fcventy  fix  Years,  or  fpur  times  n^peteen; 
that  is  one  Revolution  of  Leap-Years,  Multiplycd  by  one.  Lu- 
nar Cycle.  Callippas^  Cyzicemis  the  Inventor  of  it,  was  4  fa- 
mous Grecian  Aftronojgier,  350  Years  before  Chrift. 

.  Calends 
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CaUnds^  fo  the  Romans  called  the  firft  Day  of  every  Month, 
from  the  Greek  Word,  CaUo^  to  call ;  becaufe  anciently  count- 
ing their  Months  by  the  Motion  of  the  Moon,  there  was  a 
Prieft  appointed  to  obferve  the  Times  of  the  New  Moon  ;  who 
bavfng  feen  it,  g^ve  Notice  to  the  Prefidcht  over  the  Sacrifices, 
and  he  called  the  People  together,  and  declared  unto  them  how 
they  muft  reckon  the  Days  untill  the  Nones,  pronouncing  five 
Times  the  Word  CaUe^  if  the  Nones  did  happen  on  the  fifth 
Day,  or  kvcn  Times,  if  they  happened  on  the  fc\'enth  Day  of 
the  Month. 

Calendar^  is  the  fame  with  y^Imanack :,  which  fee. 

Cancer^  the  Crab :  In  calculating  the  Planets  Places  it  is  in 
Number  3  ;  or  the  begir\ning  of  it  is  the  third  Sign  compleat, 
and  is  thus  marked  ss  ;  It  is  a  Cardinal  and  Tropical  Sign,  tin-* 
to  which  when  the  Sun  comes,  whicH  is  abo\jt  the' tenth  Day  of 
yune^  he  makes  the  long^  Day  and  fliorteft  Night  to  all  the 
northern  Inhabitants ;  and  he  has  then  the  greateft  Declina- 
tion, Amplitude  and  Altitude. 

Cants majoTj  and  Cams  minor;  two  ConfteHations,  one  in 
the  North,  and  the  ether  in  the  fouthem  Hemifphere,  which 
rife  with  the  Son  from  about  July  the  ninth,  to  Auguji  the 
twenty  ninth,  and  gives  occafion  to  that  time  which  is  generally 
very  hot  and  fultry,  to  be  caHed  the  Canicular <^  or  Dogdays, 
See  the  Catalogue  of  fixed  Stars. 

Canitula^  the  (gmewith  Canis  miner, 

Caniculus,  or  the  Dog-Star.  See  CflwV  major. 

Cape'lay  a  fixed  Star  of  the  nrft  Magnitude  in  the  left  Shoul- 
der of  Auriga^  in  the  northern  Hemifphere  ;  it  is  alfo  called 
the  Goati  its  Aftronomical  Place  is  tt   iS^  15'  in  the  Year 

Capricorn^  the  Goai^  marked  thus,  Yf  is  the  ninth  compleat 
Sign  in  Aftronomical  Calculations :  It  is  a  Cardinal,  and  the 
foutlvTropifal  Sign,  unto  which  when  tht  Sun  comes,  which 
is  about  the  tenth  of  December^  he  makes  the  fhorteft  Day  and 
longeft  Night,  to  all  that  inhabit  on  this  fide  the  Equator. 
The  Sun  has  then  the  greateft  (butfa  Declination  and  Amplitude^ 
but  the  leafl  Meridian  Altitude. 

Cardinal  Points^  arc  the  Eaft,  Weft,    North,    and     South 
Points  of  the  Compafs :     And  alfo  the  Equino£lial  and  Solftittal 
.  Points  of  the  Eclyptic,  are  called  the  four  Cardinal  Points, 
*    Cardinal  Signsy  are  thefe  four  ;  Aries  v,  Cancer  sz^  Libra  €^^  • 
Capricorn  Jtf . 

CaJJiopaia^  the  Name  of  one  of  the  Conftellations  of  the 
lixed  Stars  in  the  northern  Hemifphere,    confifting  of  fixtcen 

C  2  Stura 
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Starsr  of  which  Schedir  is  the  brlghteft :  It  is  placed  oppofito 
to  the  great  Benr^  on  the  other  fide  the  Pole  Star, 

Cajlor^nd  Pollux ,  a  Conftellation  of  the  fixed  Stars;  the 
fame  with  Geminij  being  one  of  the  twelve  Signs  of  th^ 
Zodiack. 

Catabiba%on^ .  the  Dragon's  Tail  is  fo  called  becaufe  it  goes 
^xaflly  againft  the  Dragon's  Head.     See  Ambibazon, 

Cauda  Lucidaj  the.  Lyon's  Tail,    a  fixed  Star  of   the  firft 
'Magnitude  in  nR  18"^  4'    34".  Jfnm  1742,  Deneb. 

Ceginus^  a  fixed  Star  of  the  third  Magnitude,  in  the  left 
Shoulder  pf  Boota, 

Centaure^  2l  fouthern  Conftellation  in  the  Sign  Scorpio, 

Center  of  the  Equant  in  Aftronomy,  is  the  fame  with  the  up- 
*  per  Focus  of  the  EUipfes,  in  Which  the  Planets  move. 

Centrifugal  Forc$y  is  that  Force  by   which  all  Bodies  which  . 
move  about  any  other  Bgdy,  do  endeavour  to  fly  off  from   the 
Centre  of  their. Motion  in  a  Tangent  to  the  Periphery  of  the 
Curve  they  defer ibe. 

Centripetal  Force^  is  that  Force  by  which  any  Body  moving 
round  another,  is  drawn  down,  or  tciwls  tqwardis  the  Center  of 
its  Orbit,  and  is  much  the  fame  with  Gravity.  It  is  by  the 
means  of  thefe  two  Forces,  that  all  the  Heavenly  Bodies  are  kept 
in*their  Orbits:  For  by  the  firft,  they  endeavour  tq  fly  off 
in  Tangents  ;  and  by  the  latter  they  are  bent  towards  the  Center 
in  a   Curve  which  is  Elliptical. 

Cepheusy  a  Conftellation  in  .the  northern  Hemifphcre :  Its 
Aftronqmical  Place  is.  /fries  and  Taurus. 

*  CAuSy  ^  fouthern  Conftellation,  contains   twenty.  Stars,  a^d 
,extands  itfelf  to  Pifces^  Jries^  and  Taurus. 

Charleses  Wain^  feven  Stars  in  the  JJrfa  major j  or  the  great 
Bear.  _ 

Chryfiall'ii^e  Heavensy  in  the  Ptolemaic  Syftem  were  tw6  ;  orte 
ferved  them  to  explain  the  flow  Motion  of  the  fixed  Stars,  and 
caufed  them  (as  they  though  tj  to  n^ove  one  Degree  eaftward  in 
about  fe verity  Years. 

Circle  oi  perpetual  Apparition,  is  one  of  the  lefler  Circles 
parallel  to  the  Equator,  being  defcribed  by  any  point  of  the 
Celeftial  Sphere,  which  toucheth  the  northern  Point  of  the 
Horizon,  in  any  Latitqcje,  and  carried  about  with  the  Diurnal 
Motion.  All  the  Stars  that  are  included  within  this  Circle, 
(that  is  all  that  are  between  it  and  the  elevated  Pole)  never 
fet,  but  are  i^lw^y*  viftble-^bove  the  Horizon, 

Circle 
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Circle  of  perpetual  Occultation,  is  another  lefler  Circle  at  the 
like  diftance  from  theEquator^  and  conuinsall  thofe  Stars  which 
never  appear  in  that  Hemifphere.  But  the  Stars  between  theie 
two  Circles,  inceflantly  rife  and  fet  at  certain  times. 
Circles  of  Altitude.  '  See  Almicanters. 
Circles  of  Declination,  are  lefler  Circles  drawn  through  any 
Star,  and  parallel  to  the  £quino£):ial.  , 

Circles  of  Longitude,  are  great  Circles  of  the  Sphere  paffing 
through  the  Star  and  the  Poles  of  the  Ecliptic,  where  they  de- 
termine the  Star  Longitude,  reckoned  from   the  beginning  of 
Jries.    On  thefe  Circles  are  accounted  the  Latitudes  of  the 
'  Stars. 

Circles  of  Pofition,  are  great  Circles  of  the  Sphere,  paffing 
by  the  common  Inter fediion  of  the  Horizon  and  Meredian,  and 
throuG:h  any  Degree  of  the  Ecliptic,  or  the  Center  of  any  Star, 
or  other  point  in  the  Heavens,  and  are  ufed  for  finding  out  the 
Situation   or  Pofition  of  any  Star. 

-  Circular  Vehciiyy  is  a  Term  in  the  new  Aftronomy,  fignify* 
ing  that  Velocity  or  revolving  Body,  which  is  meafured  by  the 
Arch  of  a  Circle. 

Circump^lar  Stars,  are  fuch  as  are  (fee  Circle  of  perpetual  Ap- 
parition) near  the  Pole,  moving  round  every  Day  without  fetting. 
As  the  two  Bears,  the  Dragon,  Cepheus,  Cajffiopia^  Perfeus^ 
Jiircus,  Cor  Caroli,  Lymc^  Cygnus,  &c,  never  fet  in  the  Lati* 
tude  of  London, 

'   Comets,  are  what  are  commonly  called  Blazing  Stars.     The 

Ancients,  efpecially  Arifiotle  and  his  Followers  fuppofed   theni 

to  be  Meteors,  or  Exhalations,  fet  on  Fire  in  the  higheft  Re** 

'  gion  of  the  Air :  The  modern  Aftronomers  have  found  them  to 

be  above  the  Orbit  of  the  Moon,  but  yet  to  defcend  fo  low,  as 

to  move  in  the  Region  df  the  Planets.     They  appear  moft  com-f 

monly  with  Tails,  and  the  Tail  is  always  turn'd  from  the  Sun, 

They  appear  to  us  at  the  Earth  to  move  Dire<9;,  and  fometimea 

Retrograde,    'The  Periods  of  fomeofthem  that  have  been  ob- 

'ferved,   have  been  found  to  be  pretty  regular,  (bme  compleating 

one  Revolution  in  feventy  five  Years  a^d  a  half,  others   in  one 

'hundred  and  twenty  nine  Years,  and  others  in  five  hundred  and 

feventy  five  Years:  Thefe  three  are  all  whofe  Periods  are  known, 

whofe  Orbits  are  defcribed  in  the  Copernican  Syftem  hereunto 

annexed.     They  defcribe  Areas  by  Lines  drawn  from  the  Center 

of  the  Sun,  proportional  to  the  Times,  as  do  all  the  Planets  ; 

and  they  move  in  Ellipffs  tho'  very  Eccentric,  and  are  of  the  fame 

Species  with  tb^  Plapet^,  an4  receive  sdl  their  Light  from  the 

Sun,  Copernican 
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Copirnican  Syflem^  from  Nicholas  CopemicuSy  a  Nativie  of 
thorny  in  Polijh  Pruffiay  Born  Jnm  1473,  died  Anno  1543, 
the  Reviver  of  our  Syftem.  \ 

Cor  Caroli,  an  Extra  conftdlated  Star  in  the  northern  He- 
mifphere,  fituated  between  the  Coma  BerenictSy  and    JJrfa  ma-' 
jcTy  fo  called  in  Honour  of  King  Charles  the  Second.     Long. 
tji  19^  40'  Lat  40^  6'  North,  Anno  1742. 

Cor  tlyiray  a  iix'd  Star  in  the  Hjdra,  a  foutbern  ConfteUa* 
tion,  which  fee. 

Cor  Lionisy  the  Lion's  Heart,  a  fix'd  Star,  which  fee. 

Corona  Borealisy  the  northern  Garland,  a  Ginftellation  in 
the  northern  Hcmifphere,  which  fee. 

Corona  MeridionaliSy  a  ibuthern  Conftellation  of  thirteen 
Stars. 

ColureSy  are  two  great  Circles  ii^hich  interfed  one  another 
at  right  Angles  in  the  Poles  of  the  World,  and  divide  the  Zo- 
diack  into  four  equal  Parts,  and  denote  the  four  Seafpns  of  the 
Yfear ;  that  paffing  through  Cancer  and  Capricorn  is  called  the 
Sol/iitial  Colure ;  and  the  other  that  pafles.  thro'  Aries  znA  Lihra^ 
is  called  the  EquinoSiial  Colure,  > 

Comhufty  is  when  a  Planet  is  within  8  Degrees  30  Minutes  of 
the  Sun,  either  before  or  after  him. 

Commutationy  is  the  Angle  at  the  Sun,  made  by  two  Lines^ 
one  drawn  from  the  Earth,  and  the  other  from  a  Primary  Pla- 
net meeting  in  the  Sun's  Ceriter. 

Complement^  a  filling  up  of  any  Arch  or' Angle,  i$  what  that 
Arch  or  Angle  wants  of  go  Degrees,  or  that  Part  by  which  it 
exceeds  90  Degrees,  to  make  it  up   180  Degrees. 

Complement  Arithmetical^  marked  Co,  Ar,  is  what  any  Loga- 
rithm wants  of  9,  and  the  Unites  Place  taken  from  10;  thus 
the  Logarithm  9.768345  being  given,  its  Co.  Ar.  is  0.231655, 
and  fo  of  any  other  Logarithm,  Sine,  Tangent,  or  Secant,  ^c» 
it  is  of  good  ufe.  when  the  Radius  comes  not  in  the  Analogy^ 
as  you  will  find  often  in,  the  DoSrine  of  the  Sphere, 

Conjunction  J  (true,)  as  when  the  Sun  and  Moon  (or  any  other 
Planet)  are  exa£Uy  in  one  Degree  and  Minute  of  the  fame 
Sign,  fo  as  a  Line  fuppofed  to  be  drawn  through  their  Center, 
will  alio  pais  through  the  Earth's  Center. 
■  Apparent  is  when  their  Centers  lye  in  a  right  Line  with 

the  Eye  of  the  Obferver.  1 

Conftellation,     See  Afterijin, 

ConJiruQiorty  \s  the  drawing  of  Lines,  and  forming  of  Fi« 
gures,  or  preparing  the  Propofition  for  a  Demonftration. 

CoroBaiy, 
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Corollary^  is  a  confequent  Truth,  gained  from  fome  pecediog 
Demonftration. 

•CofmcaL  Scars  are  faid  to  rife  cofmically  when  they  rife  in 
the  Morning  with  the  Sun  ;  and  to  fet  <;ofniically,  when  they 
fet  as  the  Sun  rifeth.  In  the  DoArine  of  the  Sphere  I  have 
fliewed  how  to  calculate  the  cofmical  Rifing  and  Setting  of  any 
of  the  heavenly  Bodies. 

Confequentia^  following  in  refpe^i  of  the  Diurnal  Motion* 
In  Aftronomy,  'tis  when  the  Planets  move  forward  according  to 
the  order  of  the  Signs,  from  Aries  to  Taurus^  ice.  ' 

Corvusj  a  fouthern  Conftellation  of  feven  Stars. 
Crater^  the  Name  of  one  of  the  fouthern  Conftellations  of 
eleven  Stars. 

Croffi^rsy  are  four  Stars  in  the  form  of  a  Crofs  which  ferve 
to  (hew  thofe  that  fail  in  tYk  (buthern  Hemifphere,  the  Anur- 
tic  Pole.  -  ' 

Culminating^  or  Culmen  Ccelij  the'  higheft  Point  in  Heaven^ 

that  any  Planet  or  Star  can  rife  to  in  any  Latitude ;  and  when 

a  Star  conies  to  the  Meridian  of  any  Place,  'tis  faid  to  culminate  : 

Alfo  the  Southing  of  the  Moon  and  Stars  are  taken  for  the 

fame  thing. 

Cycle  of  the  Moon^  is  a  Revolution  of  nineteen  Years,  in 
which  Time  the  Conjundibns  and  Lunar  AipeAs  are  nearly  the 
fame  they  were  nineteen  Years  before*  It  is  alio  called  the 
Prime  or  Golden  Number. 

Cycle  of  Indmion^  is  a  Revolution  of  fifteen  Years,  of  u(e 
only  at  Ksme.  This  has  nothing  to  do  with  the  heavoily  Mo- 
tion, being  eftabliflied  by  Conftantiney  Anno  Domini  ^17.^  Sep^ 
temher  24,  who  fubftituted  them  in  the  room  of  the  Olympiads^ 
They  are  fo called,  becaufe  they  denoted  the  Year  that  Tribute 
was  to  be  paid* 

Cycle  of  Eajter^  is  a  Revolution  of  532  Years  found  by  the 
Multiplication  of  the  folar  Cycle  28,  by  the  Lunar  19 :  For  in 
that  time  do  the  Holy  Feaft  of  Eafterj  ^d  all  things  depending 
thereon,  return  to  the  fame  ftate  again.    See  Dionyfian  Period. 

Cygnusy  the  Swan^  a  Conftellation  iii  the  northern  Hemi£- 
pherej  which  fee  in  the  Catalogue  of  fixed  St^rs. 


D 

AILY  Motidn.     ?^  Diurnal  ,    -^ 

Day  Naturalj  determined  by.  the  Sun's  Motion  (accordii\g 
to  appearance)  round  the  Earth  in  near  24  Hours,  though 
really  it  is  the  Earth  round  her  own  Axis  from  the  Weft  ^o 

the 
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the  Eaft  in  near  that  Time:  It  is!il(b  called  C/W,  becau&  !tis 
by  4iven  Nations  reckoned  divers  ways.  The  Babylonians  begin 
to  account  their  Day  from  the  Sun-rinng ;  as  likewife  do  the  In- 
habitants of  Nure$Hburgs\n  Germany  »^the  Athenians^  y^^^  sind 
Italians  from  Sun-ietting  i  the  Egyptians  and  Englijh  at  Mid* 
night :  But  Aftronomers  begin  the  Day  at  Noon  ;  to  which 
time  are  the  places  of  all  the  Planets  fupputated  in  our  Ephe* 
merides.        '  ' 

Day  Artificial^  is  the  time  between  the  Sun's  rifing  and  let- 
ting ;  to  which  is  oppoied  Night,  which  is  the  Time  that  the 
Sun  is  uhder  the  Horizon. 

Dedination  of  the  Sun,  Moon,  aod  Stars,  are,  their  diftance 
from  the  Equinodial,  reckoned  on  a  Circle  of  Longitude  in 
Degrees  and  Minutes  between  the  Star  and  Equinoflial,  and  is 
either  North  or  South.  The  Sun's  greateft  Declination  is 
23**  29',  the  Moon's  28°  46'  20'',  but  the  Moon's  is  not 
always  fo  much  when  ihe  is  in  Cancer  or  Capricorn  \  but  only 
when  her  Nodes  are  in  Aries  and  Libra  $,  for  which  purpofe  I 
have  given  you  a  Table  of  the  Inclination  of  the  Moon's  Orb 
with  the  Equinodial,  "  ^ 

Dechotomized^  the  Moon  when  in  the  Quadratures  is  exadly 
half  Illuminated,  or  Dechotomized. 

Definition^  is  the  unfolding,  or  explicating  of  tiie  Nature 
amd  Afiedion  of  a  thing. 

Degree^  is  the  360th  Part  of  a  Circle,  or  the  3dth  Part  of 
a  Sign. 

Dtgru  of  a  great  Circle  of  the  Sphere,  is  the   360th  Part 

thereof,  for  any   great  Circle,  as  the  Meridian,  Equinoctial, 

.    &f.  being  divided  either  adiklly  or  by  Suppofition  into  360, 

equal  Parts,  thofe  Parts  are  called  I>grees  \  it  is  fubdivided 

'    into  60  Parts,  called  Minutes^  and  each  of  them  again  into  60 

Parts  more,  called  Sec-mds^  and  fo  into  7%/Vir,  &c. 

i)^^r^^  of  a  great  Circle  on  the  , Surface  0^  the  Earth  and 

Sea,   is  according  to  Mr  JVlro/dM/'s  Experiment  367196  Feet^ 

which  divided  by  5280  the  Feet-  in  an  Englifiy  Miles,  Quoteth 

69.54  Miles.     Which 'agrees  very  well  vrith  the  Experiment 

.    made  by  the  French  Mathematicians, 

DelphinuSy  the  Dolphin,    a  Conftellation  *in  the  northern 

Hemfphere  cdntaining  10  Stars.     . 

^     Demonjlrationy  is  the  proving  of  a  thing  by  Definition  and 

f     Axiomej    and  fo  from  feveral  Arguments  drawing   a  Con- 

clufion,    that  it  has    that  AffeiSlion   the  Propofition  did    af- 

fert. 

'  Deneby 
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Deneb^  a  fixed  Star  in  the  Tail  "of  the  Lion. 
.    I^epriffion  of  the  Pole,    fo  many  Degrees  at  you    fail   or 
travel  from  die  Pole,  towards  the  Equator,  you  are  faidtode* 
prcfs  the  Pole, 

DefcenfiQHj  of  the  Heavenly  Bodies,  is  their  going  down,  or 
fetting  in  the  wcftern  Horizon* 

Dexter  Afpelti^  is  made  contrary  to  the  Succeilion  of  tlie  Sign^ 
as  from  «r  to  xr,  / ,  He. 

DiacgntroSy  is  a  Word  ufed  by  Kepler^  to  fignify  the  (horteft 
Diameter  of  the  Elliptical  Orbit  of  any  Planet.  • 

-Digity  properly  a  Finger*s  Breadth  ;  but*  in  Aftronomy,  it  is 
the  twelfth  Part  of  the  Sun's  Diameter,  made  ufc  of  in  Eclipfes  ; 
but  the  Moon's  Digits  may  amount  to  about  23*  All  above 
12  ihew  how  far  the  Shadow  of  theE^rth  is  over  the  Shadow 
of  the  Moon. 

'Vihelios,  in  the  Elliptical  Aftronomy,  is  that  Ordinate  of 
the  EllipHs,  that  paiTes  through  that  Focus  in  which  the  Sun 
is  fuppofed  to  be  placed.     Kepler.. 

DUnyfidn  Period^  is  the  feme  with  Cycle  of  Ecjler^  to  find 
which,  always  add  457,  (that  being  the  Cycle  at  the  Birth  of 
thrift)  to  the  prefent  Year  of  our  Lord,  and  divide  the  Sam  by 
532,  the  Remainder  is  the  Vifkorian,  or  Dionyfian  Period. 

DireHj  a  Planet  is  faid  to  move  Direft,  when  it  moves  from 
jiries  ^o  Taurus,  &c.  The  Sun  and  Moon  are  always  So ;  but 
the  Primary  Planets  are  fometimes  Retrograde  at  the  Earth  ^  for 
a  Demonftration  of  which  fee  my  Aftronomy,  or  Syjiem  of  thi 
JPlanets  demonftrated. 

Disk  of  the  Sun  and  Moon,  jure  their  round  Phafes^  or  Faces^ 
which  at  their  great  Diftance  from  us  appear  to  us  plai^i,  flat, 
or  like  Di(hes. 

Disk  of  the  Earth,  is  the  difference  between  the  Horizontal 
Parallax  of  the  Sun  io'%  and  the  Horizontal  Parallax  of  the 
Moon  (which  is  different  at  different  Times)  which  is  demon- 
ftrated by  the  Diagram  of  Hipparchuf,  and  uffed  io  the  Geo- 
metrical Conftru^ion  of  Solar  Eclipfes,  as  I  ftiall  fliew  at  large 
in  the  following  Sheets.  .       ^ 

Diurnal,  of  or  belonging  to  the  Day;  The  Diurnal  Mo- 
tions of  the  Planets  in'  Longitude  and  Latitude  are  what  they 
move  from  "the  Noon  of  one  Day,  to  the  Noon  x)f  the  next 
Day,  which  Quantities  you  may  fee  in  the  following  Aftrono- 
mical  Tables. 

Dodecatemory,  the  twelve  Signs  of  the  Zodiack,  Aries,  Tau^ 
rus,  &c.  are  fo  called  tecaufe  each  of  them  is  the  twelfth  Part 
of  the  Zodiac, 

D  D:g-  Days. 
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Dog' Days.     See  Cams  major. 

Dominical  Litter^  one  of  the  firft  feven  Letters  of  the  Alpha* 
het,  wherewith  the  Sunday f  are  marked  in  the  Almanacks  with 
%  Red  Letter  throughout  the  Year.  In  my  Syftm  of  the  Planets 
demonftrated  I  have  given  new  Numbers  which  fupply  the  ufe 
of  the  Dominical  Letters,  for  finding  what  Day  of  the  Week 
any  Day  of  the  Month  is  for  ever. 

Dragon* S'Head^  or  Jfcending  Node^  is  the  North-  Interfeftion 
of  the  Moon's  Orb  with  the  Ecliptic  ;  to  whichwhen  the  Moon 
comes,  (he  has  no  Latitude.     It  is  charadered  thus  S . 

Dragon* S'Tail,  or  Defc ending  Node^  is  the' South  In terfcftion 
of  the  Moon's  Orb  with  the  Ecliptic,  to  which  when  the  Moon 
comes,  ihe  has  again  no  Latitude.  It  is  alfo  called  Catabibazon^ 
and  i§  4iametrically  oppofite  to  the  Drapn^s- Heady  and  their 
mean  Motion  is  Retrograde,  as  may  be  fecn  by  the  following 
Tables.     It  is  chara6tered  thus  5. 

Dragon^  is  a  northern  ConfbUation,  which  fee  in  the  Cata- 
logue of  the  fixed  Stars. 

Duplicate  Ratioy  is  no  more  tjian  the  Proportion  of  the  firft 
to  the  third,  in  three  continual  Proportionals. 

Duration,  of  an  Eclipfe,  Occultation,  &c.  is  the  Time  it 
continues  to  be  Eclipfed^  or  hid  from  our  Sight.         . 

TJArjth.  In  my  Syjiem  of  the  Planets  demortjlruted  I  have 
•*-?  proved,  that  the  Earth  has  an  Annual  and  Diurnal  Motion, 
and  that  the 'Sun  is  at  Reft  in  the  Center  of  the  Univerfe.  Dr 
Gregory  faith,  that  the  Earth's  Axis  keeps  near  parallel  to  it  felf  in 
its  Annual  Revolution  round  the  Sun;  and  that  by  reafon  of  its 
fwift -Diurnal  Motion,  ^uts  on  the  Figure  of  an  Oblate  Spheroid, 
fwelllAg  out  -towards  the  Equatorial  Parts,  and  contracted  to- 
wards the  Pole ;  fo  that  the  Diameter  pf  it  at  the  Equator  ts 
longer  than  the  Axis  by  63  Miles :  For  Sir  Tfaac  Newton  pro- 
ved, that  the  Polar  Diameter  qr  Axis,  is  to  the  Equatorial  one, 
as  698  to  692.  Therefore  according  to  Norwood^%  Meafure, 
I  have  calculated  the  Earth'is 

Circumference  25035.84?^    ;^ 

Diameter  7969.  to/'  yr\^ 

Height  of  the  Earth's  Atmofphere         47. 12  J      ^   ^" 
The  Cone  of  the  Atmofphere  and  Shadow  does  not  reach  fo  far 
as  the  Orb  of  Mars. 

ficcentricity^ 
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Ecantridty^  is  the  diftance  between  the  Center  of  the  Ellipfis 
and  the  Focm,  Here  Note,  that  the  Sun  is  feated  upon  the 
lower  Focus  of  the  Ellipfis  in  the  Syftem  of  the  fix  Primary 
Planets,  and  the  Earth  upon  the  lower  Fccu$  in  the  Moon's 
Syftem. 

Eccentric  Place  of  a  Planet^  is  the  fame  with  the  Orbit- 
Place. 

EcUpfe^  is  a  Deprivation  of  Light.  The  Eclipfe  of  the  Sun 
(or  truly  the  Earth)  is  caufed  by  the  Interpoiition  of  the  Moon's* 
dark  Body  between  the  Sun  and  our  Sight,  and  can  never  hap- 
pen but  at  the  New  Moon,  when  the  Sun  and  Moon  are  lefs 
than  18^  from  the  Moon's  Nodes;  and  by  reafon  of  the  near- 
nefs  of  the  Moon  to  the  Earth,  and  fudden  Change  in  Parallax, 
the  fame  Solar  Eclipie  (hall  be  Total  to  one  Part  of  the  Earth, 
to  another  Partial,  and  to  another  Inhabitant  no  Eclipfe  at  4II. 

The  Moon's  Eclipfe  is  real,  and  univerfkl ;  and  is  caufed  by 
the  Interpofition  of  the  Earth  between  the  Sun  and  Moon  ;  and 
this  can  never  happen  but  at  the  Full  Moon,  within  lefs  than 
12°  of  her  Nodes;  for  the  Moon  being  an  Opake  Body,  bor- 
rowing all  her  Light  from  the  Sun,  is  then  deprived  of  that 
borrowed  Light,  and  fo  is  Eclipfed.  There  can  never  haj^n 
more  than  fix,  nor  \tk  than  two  Eclipfes  in  one  Year  i  and 
when  two,  they  are  both  of  the  Sun. 

Ecliptic^  is  one  of  the  fix  great  Circles  of  the  Sphere,  inter- 
fe6ting  the  £quino£lial  in  two  oppofite  Points,  ^ries  and  Libra j 
making  an  Angle  therewith  of  23**  29',  called,  the  Obliquity 
of  the  Ecliptic^  equal  to  the  Sun's  greateft  Dcclinatioa :  In  thie 
Circle  ("according  to  appearaiKej  is  the  Sun  always  found,  and 
the  Earth  truly,  in  the  oppofite  Sign  Degree  and  Minute :  It 
is  divided  into  i2  equal  Parts  called  Slgns^  and  every  Sign  into 
30*^,  every  Degree  into'  60',  and  every  Minute  into.  6o", 
It  alfo  toucheth  the  two  Tropics  in  the  very  beginning  of  Can^ 
cer  and  Caprtcom, 

Elevation  of  the  Pole,  is  an  Arch  of  the  Meridian  compre- 
hended between  the  Pole  and  the  Horizon,  \vhich  is  always 
equal  to  the  Arch  of  the  Meridian^  between  the  Zenith  and 
Equinoctial ;  thefe  being  the  fame  with  the  Latitude  of  the  Place 
of  Habitation. 

•  Elongation^  fignifies  the  Removal  .of  a  Planet  to  the  furxheft 
Diftance  it  can  from  the  Sun,  as  it  appears  to  an  Eye  placed  on 
'  the  Earth  ;  this  is  mod  ufually  taken  notice  of  .in  Venus  and 
Mercury,  Mercurfs  Elongation  can  never  be  more  than  28^ 
T'lf  8'',  nor  lefe  than  17^  35'   42"  ;  and: Venus  can  neveir  be 

.    D  3  more 
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more  than  47*^  38'  35''  elongated  from  the  Sun,  nor  lefs  than 

44.^  56'  14''.     Set  my  Uranofc^pia  ^digt  b^' 

Ember- ff^eeks,  are   thofe  Weeks  in  which   the  Ember- Days 
fall ;  they  were  of  great  Antiquity  in  the  Church  in  the  Primi- 
tive Times,  and  are  four  in  Number,  and  were  therefore  called 
by  the  ancient  Fathers,  ^mtuor  AnniTeinporay  the  four  Cardi- 
nal Seafons  on  which  the  Circles  of  the  Year  turn :  They  are 
the  Wednefdays^  Fridays^  and  Saturdays  next  after  ^adragefi- 
ma-Sunday,  after  Whitfunday^  after  Hdy-Rocd  Day  September 
14,  and  after  St  £«f/s  Day  Dectmber  13  :  They  were  ^t  firft 
x)rdained    for  Quarterly  Seafons  of  Devotion  ;  wherein  as  the 
•  firft  Frujts  of  evevy  Seafon,  the  antient  Chriftians  put  up  their 
Prayers  ajid  Supplications  to  Almfghty  God,  that  thereby  the 
whole  Year, ,  and  ev^ry  of  its  four  Parts  might  be  blefied  ;  and 
ufed  ^o  eat  nothing  till  the  Eventide^  and    then   only  a  Cake 
baked  under  the  Embers,  or  Afhes,  which  they  called  Ember-- 
JBread  5  thefe  Ember-ff^seks  are  chiefly   taken  notice  ©f  on  the 
Account    of  the  Ordination  of  Priefts  and   Deacons ;  becaufe 
the  Canon  now  appoints  the  Sundays  next  fucceeding  the  £m^ 
ber-Weeks  for  the  folemn  Times  of  Ordination  5    though  the 
Bifhops,  if  they  pleafe,  may  ordain  on  any  Sunday  or  Holiday. 

Embolifm^  is  the  excefs  of  the  Solar  Year  above  the  Lunar^ 
whereby  the  Lunations  happen  every  fubfequent  Year,  eleven 
Days  fooner  than  in  the  foregoing ;  which  when  they  amount 
to  30  Days  make  a  New  Month  called  the  Embclifmical  Luna- 
tion, or  Embolifmatical  Month,  which  muft  be  added  to  make 
the  common  Lunar  Year  equal  to  the  Solar. 

Emerfim^  is  the  Time  when  any  Planet  that  is  Eclipfed,  be- 
gins to  recover  its  Light  again  :  It  is  moft  'ufed  in  the  Eclipfes  qf 
•Saturn  and  Jupiter^  Satellites. 

Emergent^   the  fame  with  Emerlion^ 
Engonafus^  Hercules,   a  northern  Conftellation, 
Enneadecatertdes,  the  fame  with  Golden  Number. 
Eph^y  from  Epiago,  a  going  round ;  is  a  Number  that  is. 
the  difference  between  the  common  Solar  Year  365  d.    5  h»  49^ 
23'',  and  the  mean  Lunar  Year  354 d.  8h.  49'  12'' which  i5 
.10  d.*  21  h.  o®'  11''  ;  but  to  avoid  Fraftions,  the  Number  ii 
Days  is  made  ufe  of^  which  ftiew^  that  the  Moon  changes  fooner 
in  ariv  Month  thisprefent  Year  than  Ihe  did  in  the  fame  Month 
the  laft  Year;  therefore  it   is  of  good  ufe  to  find  the  Days  of 
the  New  and  Full  Moon's  Age,   ^c.    as   I   (hall  (hew  in  the 
JDoilrine  of  the  Sphere.  • 

Ephemerisy  a  Diary  or  Day-Bookj  amongft  Aftronomers, 
pphemeride^^  the  fame  with.Almanack,  \vhicb  fee, 

Epocha, 
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Rpocha  the  fame  with  i^rtf,  which  fee. 
Eqt^tionj  is  thie  difference  between  the  Planets  mean  and 
true  Place ;  for  it"  the  mean  Anomaly  be  lefs  than  6  Signs,  the 
Equation  fubtradled ;  or  if  the  Mean  Anomaly  be  more  than  6 
Signs,  the  Equation  added  to  the  mean  Place,  the  Sum  or  Dif- 
ference is  the  Eccentric  or  Orbit-place  of  the  Planet, 

Equation  of  Tme^  or  of  Natural  Days,  confifts  of  two  Parts  ; 
the  firft  Part  depends  on  the  Sun's  Place,  and  is  the  Difference 
between  that  and  his  Right  Afcenfion,  which  in  the  firft  and 
third  Quadrants  of  the  Ecliptic  is  to  bemadded  ;  but  in  the 
fecond  and  fourth  to  be  fubtra<fted  ;  the  Sum  or  Difference  is 
the  firft  part  of  the  Equation  of  Time.  The  fecond  Part  de- 
pends on  the  Earth's  Anomaly,  and  is  only  the  Sun's  (or 
Earth's)  Equation  reduced  into  .Time;  which,  if  the  Mean 
Antomaly  be  lefs  than  6  Signs;  it  addeth  ;  if  more,  it  fuB- 
trafteth  to,  or  from  the  Equal  Time,  to  gain  the  Apparent,  if  * 
both  thefe  Parts,  add,  or  both  fubtraft  their  Sum,  otherwife 
their  Difference  is  the  abfolute  Equation  of  Time  ;  which  ap- 
plied to  the  Equal  Time  according  to  the  greater  Title,  gives 
the  Apparent  Time. 

EquiculuSy  or  Equus  mrnor\  is  a  Conftellation  in  the  northern 
Hemifphere.     See  the  Catalogue  of  fixed  Stars^ 
•  Equator,     See  Equinoctial. 

Equino£fialj  in  the  Heavens,  or  Equator  on  the  Earth,  is  one 
of  the  fix  great  Circles  of  the  Sphere,  whofe  Poles  are  ,the 
poles  of  the  World.  It  divides  the  Globe  into  twa  equal  He- 
mifpheres,  viz.  North  and  South,  and  paffeth  thro'  theEaft  and 
Weft  Points  of  the  Horizon  ;  and  at  the  Meridian  it  is  alway$ 
raifed  fo  much  as  is  the  Complement  of  the  Latitude  of  the 
Place  where  you  are;  which  Arch  is  alfb  equal  to  the  Arch  of 
-  the  Meridian  between  the  Zenith  of  any  Place  or  Pole.  Ev^ry 
15^  of  this  Circle,  that  paffeth  by  the  Meridian  by  the  Diurnal 
Motion,  is  equal  tp  one  Hour  in  Time.  Alfo  when  the  Sun 
(apparently)  comes  to  this  Circle,  which  is  about  the  gth  of 
JUarchy  and  1 2th  of  September^  he  makes  the  Days  and  Nights 
equal  all  the  World  over,  except  undefthe  Poles. 

EqutnexeSy  are  the  precife  times  in  which  the  Sun,  or  Earth 
pnters  into  the -firft  Points  of  Aries  and  Libra  ;  and  this  they  do 
twice  a  Year,  about  the  9th  of  March  and  i?th  of  September^ 
jvhich  times  are  called  the  Vernal  and  Juiumnal  Equinoxes^ 
making  then  the  Days  and  Nights  equal :  And  Aftronomers 
have  found  by  Obfervation,  that  the  Space  of  Time  from  the 
Vernal  EquinoXy  to  the  Autumnal  are  7  d.  18  h.  52' longer  tha^i 
the  time  ixortx  the  Aytumnal  tp  the  Verna) :  From  which  they 

co^e 
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come  ta  know,  that  the  Earth  did  not  move  or  keep  an  equal 
Pace  in  all  parts  of  its  Orbit. 

EriShonius,  the  fame  with  Auriga^     a  northern  Conftella^ 

tion- 

Sridanus^  the  River,  a  fouthern  Confiellation. 

Erratic  StarSy  are  the  fevcn  Planets ;  becaufe  they  wan* 
4er  up   and  down   the  Zodiac :  ,  They  are  alfo  called    Er^ 

rones. ' 

Erronesy  or  Erraticy  or  wandering  Stars,  the  fame  with  the 

l^lanets. 

EJiival  Orient,     ^te  Orient. 

Evedim.     See  Aftgle  of  EveElion,' 

Explodey  to  hifs  off  the  Stage ;  that  is,  any  thing  that  doth 
not  agree  with  found  Philofophy,  or  that  will  not  bear  a  Mathe* 
matical  Demonftiation,  is  faid  to  be  exploded. 

« 

F. 

# 

fj' Acuity  are  certain  bright  or  (hining  Parts,  which  the  modern 
•'•  Aftronomers  have  fometimes  obferved  upon,  or  about  the 
Surface  of  the  Sun  ;  but  they  are  but  very  feldom  feen. 

Falcateiy  the  Moon,  (or  any.  Planet)  appears  falcated,  when 
the  enlightened  parts  are  in  the  Form  of  a  Sickle ;  as  the  Moon 
doth  in  the  firft  and  laft  Quarters. 

Fafcix,  of  Marsy  are  certain  Rows  of  Spots,  parallel  to  the 
lEquator  of  that  Planet,  which  look  like  Swathes  or  Fillets 
round  about  his  Body. 

FinitoTy  the  fame  with  Horizon ;  becaufe  the  Horizon  finiflies 
or  terminates  your  Sight,  View,  or  Profped. 

Firmamenty  by  fome  Aftronomers  is  taken  for  the  Orb  of 
the  fixed  Stars,  or  an  eighth  Heaven ;  but  more  properly  'tis 
that  Space  which  is  expanded  or  arched  Qver  us  above  in  the 
Heavens\  ' 

Firji  Mover.     See  Primum  mohile. 

Fixed  Signs  of  the  Zodiacy  according  to  fome  are,  Taurus^ 
Leoy  Scorpioy  and  Aquarius  i  and  they  are  fo  called,  becaufe  the 
Sun  (apparently^  paiTes  them  refpedtively  in  the  middle  of  each 
Quarter,  when  that  particular  Seafon  is  more  fettled  and  fixed 
than  under  the  Sign  that  begins  or  ends  it. 

Fixed  StarSy  are  fuch  as  do  not,  like  the  Planets  or  Erratic 
^tars,  change  their  Pofitions  or  Diftances  ia  refpedJ:  of  one 
another  ;  and  becaufe  their  Annual  Motion  is  nothing  but  the 
]Ele£ei&on  of  the  Equinox  =50^^^  therefore  they  are  faid  to  b? 

fixed. 
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fixed.  They  move  upon  the  Poles  of  the  Ecliptic,  and  there- 
fore never  alter  their  Latitudes.  Their  diibnce^  from  us  is  fi> 
very  great,  that  no  Parallax  in  them  can  be  diicovered,  as  Dr 
Halley  aflured  me ;  tho*  Mr  Flamjiead  wrote  to  Dr  WaUis  in 
the  Year  1698,  and  alTured  him,  that  he  had  difcovered  a  fen- 
fiblc  ParaUax  in  the  Earth's  Annual  Orbit  in  refpedl  of  the  fixed 
Stars.  Jt  has  been  a  Queftion  amongft  the  Ancients,  whether 
the  Light  of  the  fixed  Stars  was  innate ;  given  them  by  AU 
mighty  God  at  their  Creation,  "or  borrowed  from  the  Sun !  The« 
firft  feems  to  carry  moftof  Truth  in  it ;  and  our  Modern  Aftro- 
nomers  do  now  conclude  each  fixed  Star  to  be  the  Head  and  Chief 
Part  of  a  diftindk  Mundane  Syftem,  having  their  feveral  Planets 
carried  about  them.  If  fo,  what  a  vaft  Expanfion  muft  there 
be  in  the  Inte'rflcUar,  or  without  our  Planetary  Syftem,  to  con- 
tain fo  many  vaft  Bodies  ?  Their  Scintillation,  or  Sparkling 
{Gaffendus  and  Hevelius)  think  to  be  caufed  by  diat  Native  and 
Primogenial  Light  they  are  endowed  with,  coming  to  our  Sight 
^t  fo  immenfe  a  Diftance,^  and  paffing  thro'  different  Mediums, 
which  by  a  conftant  Evibration  of  lucid  Matter,  appears  to  our 
Sight  to  twinkle;  which  is  not  obferved  in  any  of  the  Planets. 
A^  for  their  Number,  it  is  what  I  fliall  not  pretend  to  give ;  but 
as  many  as  are  ufefuland  of  note,  you  will  find  in  the  following 
Catalogue. 

Fbmabant^  a  fixed  Star  of  the  firft  Magnitude  in  the  Mouth 
of  the  fouthern  Fifli,  its  Longitude  Anno  1742,  is  K  o^  i^ 
20^^  Latitude  21**  4'  54'^  South. 

G. 

/^Jlaicy,  or  Fta  LaSea.    See  Mliy-Way. 
^^  Gemini^  the  Twins ;  the   third  Sign  in  the  Z'odiac^    thus 
charadered  n ;    but  in  all  Aftronomical  Calculations  it  is  num- 
bred  with  2. 

Geocentric  Place  of  a  Planet,  is  that  ,which  is  feen  from'  the 
Earth. 

Gibbous^  is  a  Term  ufed  in  reference  to  the  enlighten*d 
Parts  of  the  Moon,  while  flie  is  moving  from  the  firft  Qijar- 
ter  to  the  laft  Quarter  5  for  all  t^at  Time  the  light  part  is  Con- 
vex or  Gibbous. 

^  Golden  Number^  is  the  feme  with  Cycle  of  the  Moon  ;  which 
fee. 

Great  Bear^  a  northern  Conftellation, 

Gregorian  Year^  is  the  Reformation  of  the  Calender  by  Pope 
Gregory  XIII,  in  the  Year  1582,  and  is  in  this  Age  11  Days  be- 
fore 


24  Agronomical    l^EFiNKfiONS, 

fore  the  Old  Stile  ufed  bjTus  in  England.  It  is  alfo  called  tb^ 
New  Stili  J  and  the  Places  that  reckon  by  the  Gregorian  or  Neu^ 
Stile,  are,  France^  Spain,  Portugal,  Italy  ;  and  in  Germany^ 
all  the  Popi(h£le(^ors  and  Princes, .  ajid  all  Poland^ 

H. 

t 

TLJAgira.     See  the  Turkifh  Mra. 
•"   Height  of  the  Pole.     See  Altitude. 
Helice   major  or  minor^    the    ikme  with    XJrfa    major  and 

Heliacal  Rifing,  is  when  a  Star  having  been  under  the  Sun's 
Beams,  gets  from  the  fame  fa  as  to  be  feea  again  in  the  Morning 
before  the  Sun. 

Heliacal  Setting,  is  when  a  Star  by  the  near  Approach  of  the 
Sun,  firft  becomes  inconfplcuous.  The  Moon  ,  may  be  feeti 
nearer  the  Sun  ;  ,that  is,  at  a  lef^  diftance  from  him  than  any 
other  Planet  or  Star  ;  becauie  (he  is  nearer  to  us  than  any  of  the 
reft  ;  and  alfo  becaufe  her  apparent  Diameter  is  greater  \  (o  that 
fhe  may  be  feen  at  about  17  Degrees  from  the  Sun,  when  the 
other  Planets  cannot  be  fepn  till  they  are  near  a  Sign  diftant  front 
him. 

Heliocentric  Place,  is,  tliat  it  would  appear  to  an  Eye  at  the 
Sun ;  for  the  Planets  would  always  appear  Diredi:  there,  and  the 
Heliocentric  Latitude  is  the  f^me  with  the  Inclination  of  the  Orb 
with  the  Ecliptic  :  For  the  Quantity  of  each  Planet's  Inclination^ 
or  the  greateft  Angles  you  will  find  in  the  following  Tables, 

Hemifphere,  is  the  half  of  a  Globe,  or  Sphere,  when  'tis  fup- 
pofed  to  be  cut  thro'  the  Center  in  the  Plain  of  one  of  its  great 
Circles.  Thus,  the  Equator  divides  the  Terreftrial  Globe  infeoi 
the  North  and  South  Hemifpheres;  and  the  Equinoctial  the 
Heavens  after  the  fame  manner.  The  Horizon  alfo  divides 
the  Earth  into  two  Hemifpheres,  the  one  light,  and  the  other 
dark,  according  as  the  Sun  is  above  or  below  that  Circle. 

Heniocbus,  one  of  th^  northern  Conftellations. 

Hefperus,  the  Name  of  Venue,  vihta  (he  is  the  Evening 
Star. 

Heterocii,  are  fuch  Inhabitants  of  the  Earth,  as  have  their 
Shadow  falling  but  one  way,  as  thpfe  who  live  between  the  Tro- 
pics and  Polar  Circles  (i.  e.  in  the  two  Tempei;ate  Zones) 
whofe  Shadow  at  Noon  is  to  the  northward, 'to  thofe  that  live 
In  the  north  Temperate  Zone,  and  fouthward  to  thofe  that 
live  in  the  fouth  Temperate  Zone. 

Hircus^ 
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•  fitreUT,  a  Namfe  givcrt  by  fome  Writers,  to  a  fort  of  a  Co- 
hiet,  encompaffed  with  a  kind  of  Main,  feeming  to  be  rough 
fimd  hafry,  by  f eafon  of  its  Rays  appearing  like  Hairs.  It  is  alfo 
fometimes  round  without  ahy  Train  or  Bruifa. 

Horitm^'  is  one  of  the  fix  great  Circles  of  the  Sphete,  Which 
divides  the  Heavens  and  thc£arth  into  two  equal  Parts,  or  He- 
mifph^rcs,  diftinguifhing  the  upper  from  the  lower :  It  is  either 
Senfible  or  Apparent;  of  Rational  or  True  Horizon.  The 
Senfible  or  Vifible  Horizon,  is  that  Circle  which  limits  our 
fiighti  ^^i  niay  be  colicefved  to  be  made  by  fome  great  Plane^ 
on  the  Surface  of  the  Sea.  It  determines  the  Rifing  and  Setting 
of  the  Sun,  Moon  and  Stars,  in  any  particular  Latitude. 

The  Rational,  Rea>,  or  True  Horii6Ef,  is  a' Circle  which  en- 
compafles  the  Earth  exai^ly  in  tht  Middle,  and  whofe  Poles  at6 
the  Zenith  and  Nadir. 

Horologiography^  the  Art  of  making  Dials,  Clocks,  bfc.  tb 
ffiew  the  Hotrr  of  the  Day.   • 

'  HdtffTftetry^  tht  Art  of  Meafuring  and  Dividing  the  Hours, 
and  keeping  account  of  Time. 

Hotufctfpe^  the  fame  with  Afcefident^  which  fee. 

Hour  Circles^  the  fame  with  Mdridians,  or  great  Cifcles 
meeting  ift  the  Poles  of  the  World,  and  CrolTing  the  Equino<5ial 
at  right  Angles,  they  are  drawn  through  evefy  15' Degrees  of 
the  Eqttino£t'raf. 

Houf  is  the  24th  part  of  a  NatiTral  D^y,  containing  60 
Minutes,  and  each  Minute  60  Seconds,  Thefe  are  Aftronomi- 
tal  Hoursj;<vhich  always  begin  at  the  Meridian,  and  arc  reckoned 
from  Noon  to  Noon. 

Hydra,  z  fcjuthern  ConfteHation,  and  imagined  to  reprcfent 
a  Water-Serpent. 

Hhemal  Sdlftice.     See  Sol/fice. 

Hypoihefis^  tJie  ^me  vHth  Syjlem,  ^hich  fee. 

X 

I. 

IDeSy  of  a  Month  among  the  Romansy  were  the  Days  after 
■^  the  Nones  were  out.  They  commonly  fell  out  on  the  13th 
of  ev6ry  Month,  except  in  March,  May,  July  and  Oclohery 
(v^hich  fh'^y  called  full  Months,  as  all  others  were  called  hollow) 
for  then  they  were  on  thd  15th  j  becaufe  in  thofe  Months  the 
Nones  were  on  the  7th.        '      , 

*  yiijuijh  Hours,  are  the  24  Hours  of  the  Day,  accounting 
frorti  Sun  fetting  to  Sun  fetting  again,  much  after  the  manner  as, 

iiit  haliariT  Ao' tib^.  '         '  

E  Illuminative^ 
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Illuminative  Months  is  that  Space  of  Time  that  the  Moon > 
▼ifible,  to  be  feen  betwixt  one  Conjunction  and  another. 
.  Immnfion  of  a  Star,  is  when  it  approaches  fo  near  the  Sun, 
as  to  be  hidden  in  its  Beams.  The  ^ginning  of  an  Eclipfe  is 
alfo  fo  called  ;  as  alfo  the  SatcUitfes  of  Saturn  and  Jupiter j  when 
thpy  enter  into  their  Shadows,  are  called  Immerfions. 

Inclinationy  of  the  Planes  of  the  Orbits  of  the  Planets  to  the 
Plane  of  the  Ecliptic,  are  the  fame  with  Heliocentric  Latitudes  ; 
which  fee. 

Inclination  of  the  Axis  of  the  Earth,  is  the  Angle  which  it 
makes  with  the  Axis  of  the  Ecliptic  =  23^  29', 

Inequality  of  Natural  Days.     See  Equation. 

Infornud  Stars^  are  fuch  of  the  fixed  Stars,  as  are  not  caft 
into,  or  ranged  under  any  Form. 

Ingrefsy  is  the  Sun's  Entrance  into  any  Sign,  or  other  part  of 
the  Ecliptic. 

Intercalary  Day^  the  odd  Day  made  up  of  the  fix  Hours  every 
.  fouri;h  Year,   is  put  in  the  next  after  the  24th  Day  of  February^ 
and  that  occafions  the  Leap- Year. 

Interluniumy  when  the  Moon  'has  no  Face  or  Appearance,  as 
bei^g  in  ConjunAion  with  the  Sun  (/..  /.)  New  Mom. 

InterftelleTy  a  Word  ufed  by  fome  Authors  to  .expreis  thoie 
parts  of  the  Univerfe  that  are  without,  and  beyond  our  Solar 
Syftem,  moving  round  each  fixed  Star,  as  the  Center  of  their 
Motion,  as  the.Sun  is  of  oiirs.  And  if  it  be  true  (as  'tis  not 
^  impoffible,  but  each  fixed  Star  may  thus  be  a  Sun  to  (bme  habi-^ 
table  Orbs  that  may  move  round  it)  .  the  Interfiellar  World  will 
be  infinitely  the*  greater  part  of  the  Univerfe; 

Julian  Teary  is  the  eld  Account  of  the  Year,  inftitoted  by 
Julius  Cafar^  which  to  this  Day  we  ufe  in  England^  and  moft 
Protejlant  Countries,  and  call  it  the  Old  Stile ^  in  contradiction 
to  the  New  Stile, '  or  Gregorian  Account^  which  fee.  This 
Julian  Year  is  365  Days^  6  Hours  long,  but  'tis  too  much  by 
iq/  iq/^,  which  in  about  134  Years  will  amount  to  one  whole 

Julian  Periods,  is  a  Cycle  of  7980  Years,  produced  by  the 
Multiplication  of  three  Cycles,  v/z. .  that  of  the  Sun  28,  of 
the  Moon  19,  and  that  of  the  Roman  Indi£lion  of  15  Years» 
This  was  the  Invention  of  Julius  Scaliger^  who  fixed  the  begin- 
ning of  it  764  Years  before  the  Creation  ;  (b  that  at  the  Birth 
of  Chrift  it  was  4713;  therefore  if  to  the  current  Year  of 
,  Chrift  you  add  4713,  the  Sum  will  be  the  Year  of  the  Julian 
p  Period  j  and  from  the  Year  of  the  Julian  Period  fubtcadt  47*3> 
there  will  remain  the  Year  of  the  Chriftian  jEra  i  or  the  Year 

of 
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of  ihe  Julian  Period  may  be  found  to  any  Year  of  Chrift,  by 
fixed  Multiplicators ;  \vhich  may  be  found  thus,  viz.  There 
muft  be  fuch  a  Number  found  that  being  multiplied  by  the  Pro- 
duAof  19  by  15,  as  that  ProduA  when  divided  by  28,  the 
Remainder  will  be  i.  This  Number  will  be  17  ;  then  19  X  IS 
=  285  X  17  =='4845,  the  common  Multiplicator. 

.  Secondly^  We  ^uft  find  a  Number,  which  being  multiplied 
by  the  Product  of  28  by  15,  and  that  Produdl  divided  by   19,  ^ 
leaves  for  the  Remainder  i,    and   this  Number   is   10  ;    for 
28X  15  =  420  X  10  =  4200  the  common  Multiplicator. 

Thirdly^  We  muft  find  a  Number,  that  being  multiplied  b^ 
the  Produ£l  of  28  by  19,  and  that  Produd  divided  by  15^ 
leaves  i.  This  Number  is  13.  Then  28 X  19  =  532 X  13 
=  6916,  the  Multiplicator  fought.  Then  to  ftnd  the  Year  of 
the  Julian  Period  for  any  Year  of  Cbrift;  this  is  the  Rule  % 
Multiply 

C  484s  7  ^Sun, 

the  fixed  Number  s  4200  >  by  the  Cycle  of  the  ^Moon, 

46916^  cIndiAion, 

the  Sum  of  thefc  Produfts  divided   by   7980,   the   Remainder    ' 
is   the 'Year    of   the  Julian   Period    to    the  given  Year  of 
ChYift. 

E^ffmpk,  This  Year  1724,  you  will  find  the  Year  of  the 
Julian  Period  to  be  6455. 

Jupiter  J  is  the  higheft  Planet  in  our  Syilem,  except  Saturn  ; 
and  his  Motion  round  the  Sun  is  fo  adjufted,  that  the  Square  of 
the  time  of  his  'periodical  Revolutions  is  as  the  Cubes  of  his 
mean  Diihmce  from  the  Sun.  And  the  fame  immutable  Law 
is  obferved  throughout  all  the  Planetary  Syftem  ;  which  was  firft 
difcovered  by  Kepler^  and  fince  demonftrated  by  the  great  Sir 
* IJaac  Newton,  Mr  Flamjleed  and  Dr  Halley  having  found  by  * 
Obfervation,  that  %  moved  too  flow  by  all  our  Aftronomical 
Tables  ;  which  Defe£k  I  have  taken  mto  Confideration,  and 
.adjufted  the  Motion  in  the  following  Tables.  Jvpitir  is  call^ 
Jwe^  Pbaitenj  Zeus.     J«piter  is  thus  Marked  ^  • 

JjTAlender.     See  Calender. 
^  •*   Kalends.     See  Calends. 

Kepler^  John^  of  tUttemberg  in  Germany ^  flour ifhed  in  the 
Year  162c,  was  Mathematician  to  three  Emperors,  and  an  ex-^ 

£  2  cslleot 
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pcllcnt  Aftroxiomer ;  he  was  tjic  firft  that  difcovcred  the  Mlliptiq 
Orbits  of  the  Planets,  and  that  the  Squares  of  their  Peruxjical 
Times  are  as  the  Cubes  of  their  mean  Diftances,  from  the  Sun 
and  the  general  Phaenomena  of  Solar  Eclipfes  ;  in  the  Year  i  $i 8 
he  fet  forth  his  Epitome  Ajlronoma  Copernicana :  Ephemerides^  Df 
Hermonia  Mundi^  Myfterium  CofmogrqphUumy  with  oiany'othe^ 
valuable  Pieces  in  Astronomy  j  as  Dj  Mqtibjus  Stellai  M^trtis^ 


L. 


T  Atitude^  in  Aftronoipy,  is  the  diftance  ^f  ^  St^r  or  Plan^. 
•'"^  from  the  Ecliptic,  meafured  upon  v^i\  Arch  of  a  Circle  of 
Longitude  from  the  Ecliptic  towards  the  Poles  thereof  ;  biyt  the 
Geocentric  Latitude  is  tf^e  Angle  that  the  Pl^ixcts  X'atitudc  ap-r 
pears  under  to  any  Eye  oh  the  Earth. 

Latitude^  in  Geography,  or  on  the  Earth,  is  the  Height  of 
the  Pole  of  the  World  above  the/Horizon,  which  is  always 
equal  to  the  A^'ch-  of  the  Meridian  between  t)ic  Zenith  and 
Equino6^ial, 

Leap-Tear,     The  fame  with  Biffextlley  which  fee. 

Lemma ^  is  the  Demonftration  of  fomett^ing  premifcd,.  it) 
prder  to  fliorten  a  following  Demonftration. 

Leo^  the  Liorty  the  fifth  Sign  in  the  Zodiac,  charaSer'd 
thus  Sit  untQ  which  the  Sun  copies  about  the  J2th  Day  pf 
July ;  and  in  Aftronomical  Calculations  is  numbred  with  the 
Figure  4. 

Lejpr  Circles  of  the  Sphefe,  are  thofe  whofe  Planes  do  not 
pafs  tnro'  the  Center  of  the  Sphere  j  and  which  do.  r^ot  divide 
the  Globe  intp  two  equal  Part^ ;  but  are  parallel  to  greater  Cir-r 
pies ;'  as  the  Tropics  and  Polar  CiJrcles,  and  all  Parallels  pf  De- 
clination and  Altitude. 
'     Letter  DominicaL     Sec  J^omimcal  Letter^ 

Lihra^  one  of  the  1 2  Signs  of  the  Zodiac,  ch^rafter'd.  thus  iGs, 
unto  which  the  Sun  apparently  comes  about  the  12th  of  Sep^ 
tember^  making  equal  Day  and  Night ;  and  in,  Afti*onomica| 
Calculations  is  numbred  with  the  Figure  6.  All  the  other  being 
Annuals. 

Lihrqtlott  of  the  Moon,  is  of  three  Kinds  :  Firjf^  in  Longi- 
tude, which  is  a  Motion  arifmg  from  theflane  of  that: Meridian 
pf  the  Moon,  (which  is  always  nearly  tu|rned  towards  us)  being 
direded  not  to  the  Earth,  but -towards  khe  other  Focus  of  the 
Moon's  Ecllptical  Orbit  J  and  (o  to  an  Eye  at  the  Earth,  Ihe 
fecms  to  librate  top  and  a^ain.     Secondly^  in  Latitude,  which 

arifes; 
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ftjrifeg  fFom  hence,  that  hc^  Axis  not  beine  perpendicular  ta  the 
plane  of  her  Drbic,  but  inclin'd  to  it,  iometimcj  one  of  her* 
Fole$,  and  fometioies  the  other  will  nod,  or  dip  a  little  towards 
the  E^rth.  Thipdly^  the  Moonhns  a  kind  of  a.Libration,  by  which' 
it  happens,  that  tho'  one  part  of  her  is  not  really  obverted,  or 
turn*d  ^  ojir  Earth,  as  in  ti.e  former  Librations;  yet  another  if 
illuminated  by  the  Sun:  For  fmce  her  Axis  is  perpendicular 
nearly  to  the  Plane  of  the  Eijliptic,  when  (he  is  at  her  greateft 
South  Limit,  fo  Parts  adjacent  to  her  North  Pole  will  be  illu- 
piinated  by  the  Sun,  while  on  the  contrary  the  South  Pole  will 
be  in  darknefs  ;  ahd  tJiefe  Libra  tions  will  he  com  pleated  in  her 
Synodicfll  Month.  . 

Limit  of  a  Planet,  is  the  greateft  Heliocentric  Latitude  ; 
which  fee. 

Z/VmV,  fpr  Eclipfes  of  the  Sun  and  Moon,  are  certain  Dif- 
tances  of  the  New  and  Full  Moons,  from  the  Nodes  of  the 
Moon  ;  in  which  the  Eclipfes  always  happen,  and  the  Limits  of 
the  Moon's  Edipfe  are  la®  %'  9'^,  and  her  utmoft  Latitude 
62^  25'' 5  that  is,  if  her  Diftance  from  either  Node  at  the 
Full  Moon  be  more  than  iz9  %f  ^'%  her  Latitude  will  exceed 
62'  25''  ;  therefore  there  can  be  noEclipfe  at  that  time.  The 
Limit,  pr  Boundaries  of  the  Sun*s  EcHpfcs  are,  18^  20'  V\ 
and  the  Latitude  of  the  Moon  then  i^  34.'  16",  Tbefc  ar« 
the  greateft  Lifnits :  But  ^re  are  yet  two  other  Extreama, 
which  I  call  the  leaji  timiis ;  tb^t  i?,  if  thq  Diftance  from  the 
Nodes  be  fuch,  it  is  pof&ble  there  may  at  that  time  be  noEclipfe; 
and  thQy  are  theie; 

Lcaft  Limits  off  5^«»"  'f  '9'  n"  J-'^  53'  4x" 

tSua      i6    35     5   Lat.  85   31. 

The  Caufe  of  thefe  two  Extreams  of  the  Limit,  i^  the  dif- 
ferent Diftancps  of  the  Sun  and  Moon  from  the  Earth  atdif-^ 
ferent  times, 

i^ine  9f  ipean  Mottoyn  of  a  Planet,  is  4rawn  from  the  upper 
Focu3  thra'  th^  Planet,  and  continued  amongft  the  fixed 
Stars. 

Line  of  true  Motion,  is  drawn  from  the  Sun  on  the  lower 
Focus  to  the  Planet,  and  continued  amongft  the  fixed  Stars. 

Line  of  Nodes,  is  drawn  from  one  Node  to  the  other. 

LogaHihms^  (from  Logos^  Reafin ;  artd  Arithmos^  Numbers) 
are  a^Seiriesof  Arithmetical  Numbers,  invented  for  the  eafe  and 
expedition  of  Calculation  by  the  Lord  N^^r^  but  greatly  im- 
proved by  Mr  Brigg^^ 

•  l-ogijiicai 
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JjfgtpUal  Logarithms*  are  artificial  Numbers  deduced  from 
the  Lcgarithms  of  abfolute  Numbers,  of  which  there  are  two 
forts ;  one  invented  by  Jeremy  Shakerfy^  and  the  other  by, 
Thomas  Street.  The  firft  I  have  continued  to  x**  18',  and  the 
latter  to  120  Minutes,  ot  2  Hours,  and  there  fhewn  the  Con- 
ftni£lion  of  them  both.  Shakerlfs  are  made  thus :  T6  the 
Co.  An  of  the  Logarithih  of  3600  =  Seconds  in  an  Hour, 
add  the  Ablblute  Logarithm  of  any  Number  of  Minutes  re* 
dttced  into  Seconds,  or  any  Minutes  and  Seconds  jointly  taken  i 
the  Sum  is  the  Logiftical  Logarithm  fought. 

^^     Example.     What's  the  Logjftical  Logarithm  pf  i  ? 

I  h.=36oo"  Logar.  3.5563025  Co.  Ar=:  6.4436975 
i'  =  6o"Logar.  add  1.7781512 

liogiftical  Logarithm  of  I'is  8. 12 18487 

r 

But  we  rejed  the  two  Figures  to  the  right  Hand.     And  thcfe 

sure  Omitted  in  this  Impreifion. 

% 

^he  Cmftruetion  of  Street*^  Logijlical  Logarithm. 

To  the  Logarithin  of  1^=60',  which  is  3.5563  (omitting 
tbe  three' Places  to  the  right  Hand)  add  the  Co.  Ar.  of  the 
Minutes  reduced  iifto  Seconds :  The  Sum  is  the  LogifticalXo* 
garithm'of  any  Minutes  and  Seconds  under  60'. 

i 

Example.    What's  the  Logiftical  Logarithm  of  43'  17  ^^  ? 

OPERATION. 

l^r=6o'  ifs Logarithm io  Seconds  3.600^'  =         3-5563 
43I     17^  3:  2597"  Logar.  Co.  Ar.     add  65855 

Logifi.  Logar.  of  43*  J7»»  rejedling  Radius  is  .1418 

For  more  than  60',  take  the  Co.  Ar.  of  the  Logar.  of  i  h  =  60 
which  is  3.55630,  Co.  Ar.  6.44369  ;  and  to  this  add  the  Lo- 
garithm of  the  Degrees,  Minutes  and  Seconds  all  reduced  into 
Seconds  i  this  Sum  is  the  Logiftical  Logarithm  fought. 

Example.    What's  the  Logiftical  Logarfthm  of  8x'  50''  ? 

OPERATION. 

60'  =s  3630"  Logar.  Co.  Ar.  ss  6.4437 

81     50  =  4910^^  Logar.  add  3.6911 

«  JLogift,  Logan  of  %i^  50"  is  1348 

In 
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In  this  Edition  thefe  Logiftical  Logarithms  fifpplj  the  Phoe* 
of  Shaifrl/s  m  all  Cafes. 

L,  L.  fignifies  Lc^iftical  Logarithm. 

Longitudt  in  c Aftronomy,  is  the  Difbnce  of  a  Star  or  Planet 
countol  in  the  Ecliptic  from  the  beginning  of  Aries^  according 
to  the  Order  ^f  the  Signs,  to  the  Place  where  the  Star's  Circk 
of  Longitude  erodes  the  Ecliptic ;  h  that  'tis  much  the  Gime 
as  the  Star's  Place ;  and  this  may  be  either  Heliocentric,  or 
Geocentric ;  which  fee. 

Longitude  in  G^raphy,  is  an  Arch  of  the  Equator,  intercep- 
ted between  the  firft  Meridian  and  the  Meridian  of  the  Place  ; 
'tis  the  difierence  either  Eaft  or  Weft  between  the  Meridbas  of 
any  two  Places  counted  on  the  Equator. 

Lucifer^  the  Morning-iStar.  Venus  is  h  called  when  flie  is 
Oriental,  and  rifeth  before  the  Sun. 

Lucida  Cororm^  a  fixed  Star  of  the  fecond  Magnitude  in  the 
notthen  Garland,  which  fee  in  the  Catalogue  of  Stars. 

Lucida  Hydra^  a  fixed  Stan 

Lucida  Lyra^  a  fixed  Star  of  the  firft  Magnitude  in  the  Con«> 
fifellation  Lyra.  , 

Luminariesj  the  Sun  and  Moon  are  fo  call'd  by  way  of  Emi- 
nence, for  their  extraordinary  Luftre,  and  the  great  Light  that 
they  afford  us. 

iMnar  AfpeSs^  are  thofe  that  the  Moon  makes  with  the  other 
fix  Planets  s  as,  when^flie  comes  in  <<,  %^  Uy  A*  or  ^,  with- 
them,  then  the  Time  is*  (b  marked  in  the  Ephemeris,  • 

Lunary  Months^  are  periodical,  fynodical,  or  illuminative  $ 
which  fee  under  thbfe  Words, 

iMnar  Cycle,     See  Cycle  ef  the  Meen. 

Lunations  of  the  Moon,  are  the  Times  between  one  New 
Moon  and  another  ;  and  this  is  greater  than  the  Periodical 
Month  by  two  Days  and  five  Hours  ;  and  is  called  the  Synodical 
Month ;  but  this  Synodical  Month  is  unequal  in  every  Month 
in  the  Year :  For  in  December^  when  the  Earth  is  in  Perihelion^ 
the  time  between  one  Conjundion  of  the  Sun  and  Moon,  and 
the  next,  is  ihore  by  about  12  Hours  than  it  is  in  Juncy  when 
the  Earth  is  in  Aphelion^  whieh  in  the  firft  Cafe  is  about  29  d. 
19  h.  and  in  the  Tatter,  29  d.  7  h.  the  roafbn  of  which  is  very 
plain :  For  the  Earth  (or  Sun  apparently)  moving  fefter  in  De^ 
rn^^r  than  they  doinj^nn/,  of  neceffity  there  muft  be  more 
Time  fpent  for  the  Moon  to  come  up  to  6  with  the'  Sun  in  the 
former,  than  in  the  latter. 

Luni-Solar  YearSy  is  a  Period  made  by  muhiplying  the  Cyclo 
•f  the  Moon  19,  by  that  of  the  Sun  28  ;  the  Produfl  53Z 

Years, 


^i  AJlronomical  D  l:  p  i  K  i  f  i  o  n  8. 

Ytany  is  the  Space  of  Time  in  which  the  Holy  Peaft  of  Bajief^ 
makes  one  perfeA  Revolution,  and  every  thing  depending  thereoR 
returns  to  the  fame  again  that  they  were  532  Years  before, 
Lupusy  a  fouthern  CoDAcl]ation>  in  form  of  a  VfoXL 
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JUIAgnitudes ;  the  Stars  are  divided  Into  fix  fev'eriil  Si^cs  or 
*^  Magnitudesfor  diftindion  fake;  of  which  the greateft  ard 
caWtA  Stars  of  ib£  firfl  Alagnitude  \  zs  Sifius,  Ar&urus^  &c.  the 
next  to  them  in  Brightnefs  are  called  Stars  of  the  fecmd  Mag- 
mtude ;  next,  Inferiouiato  them  are  called  Stars  oftbi  third  Mag^ 
mtude\  next  I  to  them  are  called  5/tfrj  of  the  fourth  Magmtude  i 
the  next  lefs  are  of  the  fifth  Magnitude ;  and  the  next  leis  are 
of  the  fixth  Magnitude.     See  the  CaCalbgue. 

Mars^  is  the  Name  of  one  of  the  Pknets,  which  moves 
round  the'Sun  in  an  Orbit  between  the  Earth  and  Jupiter,  and 
perform*  his  Revolution  in  one  Year  321  d/  23  h.  27'  30"  j 
his  mean  Diurnal  Motion  is  31'  27%  his  Orbit  makes. an  Angle 
with  the  Ecliptic  of  i^  52'^  and  he  is  15  times  kis  than  out 
Earth;  is  of  a  red  Colour  like  the  Star  Aldeharan,  and  is  Re- 
trograde once  in  two  Years.  He  is  called  by  the  Poets  Aris^ 
Pyroisy  Mayors,  and  Gradhuus,  See  the  Syftem,  and  thus 
marked  ^. 

Mathematical  Ihriz.ony  is  the  fame  with  trae  Horizon^ 

Mean  Motion  of  a  Planet ,  is,  fuppofing  it  to  move  in*  a  pisJr* 
feft  Circle  and  equally  every  Day;  divide  3^0^  by  the  Num- 
ber of  Days  in  a  Revolution,  the  Quotient  will  be  the  Mean 
Diurnal  Motion  ;-  which  fee  in  the  Tables  of  every  Planet. 

Mercuryy  the  Name  of  one  of  the  Planets,  whofe  Orb  is  next 
the  Sun ;  he  performs  bis  Revolution  in  87  Days,  23  h,  15 ' 
53",  and  his  Mean  Heliocentric  Dturnzl'  Motion  is  4^  5-'  32*"  ; 
his  Orbit  makes  an  Angle  with  the  Ecliptic  of  6^  54' ;  he  is 
never  elongated  from  the  Sun  more  than  2S^  21*  8^',  (fed  Elon^ 
gation)  and  therefore  feldom  feen ;  Jle  appears  to  us  at  the  Earth 
Retrograde  four  or  five  times  every  Year,  and  is  twenty  feven 
times  lefs  than  our  Earth  :  This  Planet  is  called  by  the  Poefe^ 
ArchaSy  Cylleniusj  Hermes^  and  Sttlbme\  and  thus  charactered  ^ . 

Medium  Caeliy  is  that  Degree  of  the  Ecliptic  that  is  upon 
the  Meridian  at  any  time  of  Day  or  NightJ 

Meridian,  frpm  Meridies^  Noon  or  Mid-day,  is  one  of  the 
fix  great  Circles,  of  the  Sphere  paffing.  through  both  the  Poles- 

of 
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of  the  World,  and  cutting  the  Oorliron  at  right  Angles,  being ' 
equally  diftant  between  tfie  Eaft  and  Weft ;  Unto  which  when 
the' Sun  or  any,  Star  come,  it  is  the  higheft,  or  has  then  th« 
.greateft  Altitude  that  it  can.  have  that  IDay  in  that  Latitude.* 
The  Stars  are  then  alfo  faid  to  Culminate  or  be  South,  whea\ 
they  are  upon  the'  Meridian. 

JHeridian  Jngle^  is  the  Angle  made  by  the  Eclyptic  ahd  Meri* 
dian  J|t  any  given  Time  of  the  t)ay  or  Night,  which  cann^- 
Ter  be  more  than  90  Degrees  when  ^  ov  Yf  Culminate  j  nor ' 
lefs  than  06  Degrees  31  Minutes,  when  <¥*  and  at  are  on  the 
Meridian.  It  is  of  great  ufe  in  the  Calculation  of  Solar  £clipfes. 
See  the  Table  for  this  purpofe. ' 

Meridional  Southern,  or  towards  the  South.  Some  EpbitMr 
jridijis  diftinguifli  the  South  Latitude  of  a  Planet  by  an  M. 

Meridional  Parts^  are  Tables  now  adapted  for  ufe  in  Na« 
vigation,  in  which  the  Meridians  do  encreafe  as  the  Parallels 
of  Latitude  decreafe;  for  as  the  Parallels  end  in  a  Point  in  the 
^ole,  fo  are  the  Meridians  infinite  long,  being  parallel  to  each 
other,   never  mfeet.  •  *  ,    , 

Metonic  Tear,  invented  by  Meton  the  Athenian^  is  the  Time 
of  nineteen  Years,  tfie  feme  with  the  Cycle  of  the  Mocm. 

Micrometer,  is  an  Inftrument  invented  by  our  Countryman 
Mr  Townly ;  which  being  6(ted  to  a  Telefcope,  is  to  take  the 
Diameter  df  the  Stars  and  Planets.  Seo  Philof,  T^ranf,  Numb. 
25   and  29.  ^ 

Milky-fvay,  Via  IsoSfea,  or  Galaxy,  is  a  white  broad  Path, 
orTrafl:  encompafling  the  whole  Heavens,  and  extending  it- 
felf  in  the  Sign  of  Capricorn  from  the  £quinc£lial  to  the  Tro- 
pic of  Cancer,  with  a  double  Path,  and  the  reft  of  it  is  a  fingle 
.one.  Some  of  the  Anjcients,  as  Arijlotle,  imagin'd  that  this 
Path  confifted  only  of  a  certain  Exhalation  hanging  in  the  Air, 
but  by  the  Telefcope- Obfervations  of  this  Age  it  has  been  difco- 
vered  to  confift  of  an  innumerable  quantity  of  iixed  Stars  diffe- 
rent in  Situation  and  Magnitude ;  from  the  dbnfufed  Mixture  of 
Avhofe  Light  its  white  Colour  is  fuppofed  to  beoccafioned.  This 
Milky^way  begins  at  the  Equinoftial  at  Qphyus,  or  Serpenter/us, 
and  palTeth  through  the  Conftellations  of  Aquila^  Cygnus^  Eaf- 
Jiopeia^  Perfus^  Auriga,  part  of  Orion,  part  of  Scorpio,  S^gUiC' 
riui  Monoceros,  ^ArgOy  Navis^  and  the  Ara,  Its  greateft  De- 
clination North  is  about  65  Degrees,  and  South  69  Degrees; 
itcroficth  the  Equinoftial  from  South  to  North  in  5  Degrees 
of  Capricorn,  fr6m  North  to  South  in  5  Degrees  of  Cancer^, 
Its  vbreadth  where  broadeft,  is  abou^  25  Degrees  rt^AX  Aquila,-, 
but  in  other  Places  it  doth  not  exceed  i&  Degri^  in  breadth. 

F  in 
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In  the  Months  of  February  and  AuguJI  you  have  a  full  view  of 
it  in  the  Evenings. 

Minutiy  is  the  6oth  part  of  an  Hour  in  Time,  or  of  a  de- 
gree in  Motion  ;  fo  that  every  Hour,   or  Degree  of  any  great 

•Circle  is  divided  Into  60  Minutes, every  Minute  into  60 Seconds, 
and  each  Second  into  60  Thirds. 

Month  properly  fpeaking  is  the  Time  the  Moon  is  in  running 
through  the  Zodiac;  and  this  (he  performs  in  27  Days,  7  b. 
43'  V'  '^^^^  is  called  the  Lunar  or  Periodical  Month ;  but  the 
time  between  one  Conjundion  and  another,  with  the  Sun  is  cal- 
led her  Sonydical  Month  ;  this  according  to  her  middle  Motion, 
(he  performs  m  29  \  Days.  There  is  alfo  a  Solar  Month, 
which  is  the  Time  the  Sun  t,akes  in  running  through  one  of  the 
Signs  in  the  Zodiac,  which  is  about  30 1  Days,  but  not  of 
an  equal  length ;  (Tee  Lunations.)  The  Vulgar  Computation 
of  four  Weeks,  or  28  Days  to  the  Month,  agrees  pretty  near  to 
the  Moon's  periodical  Month  mentioned  above. 

Moon^  is  6ne  of  the  feven  Planets,  and  the  loweft  ot  all  in 

'  the  Syftem  ;  (he  is  an  opake  Body,  borrows  all  her  Light 
from  the  Sun,  and   refpefls  our  Earth   fpr  her  Center ;  and 

'  not  only  the  Moon  itfelf,  but  alfo  her  whole  Syftem  is  car- 
ried round  the  Sun  along  with  our  Earth  In  a  Year,    (fee  my 
■  Inftrument  made  by  Thomas  Heath  at  the  Hercules  and  Globe  in 

•  the  Strand  )     This  and  her  Vicinity  to  the  Earth,  is  the  caufe 
•of  the  great  Difficulty  we  have   in  obtaining  her  true  Place. 

Her  Periodical  Revolution,  in  reference  to  the  fixed  Stars,  is 
27  Days,  7  h.  43',  7''  ;  her  Orbit  interfefts  the  Ecliptic  in  two 
oppoTite  Points,  called  Nodes^  making  an  Angle  therewith 
^^""4^  59'  35"  '"  Conjunftion,  and  in  Oppofition  to  the 
Sun;  but  in  the  Quadratures  of  5^  17' 20"  ;  (he  is  always 
cclipfed  at  the  Full,  and  within  lefs  than  12  Degrees  of  her 
Nodes.*  For  a  farther  account  of  all  the  Inequalities  of  this  Ir- 
regular Planet,  I  fliall  refer  my  Reader  to  her  Theory  written 
hy^  Sir  Ifaac  Newton^  which  I  have  kept  clofe  too  in  compiling 
the  folbwing  Tables  of  her  Motions.  ^  She  always  appears  to 
us  at  the  Earth  Direft,  and  is  50  t^t  times  lefs  than  our  Earth. 
Nothing  is*  more  common  amongft  the  vulgar  Country-Peo- 
,  pie  in  the  time  of  Harveft,  than,  for  them  to  talk  of  the  Har- 
veft-Moon;  which,  they  fuppofe,  is  always  at  the  Full  at  one 
and  the  fame  time  in  Harveft,  and  that  (he  rifes  and  fets  fe- 
veral  Days  together  at  the  fame  time ;  and  that  God  gave 
her  that  Light  and  Stability  at  that  time  (above  the  reft  of  the 
Year)   to  ripen   and  bring  forwards^ the  Fruits  of  the. Earth  j 

•  but  thefe  are  grofs  Abfurdities,  as  I  thus  prove. 

I.  Becaufe 
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1  Becauie  (he  always  moves  dircft  according  to  the  order 
of  the  Signs  Eaftward ;  and  this  Motion  in  Longitude,  when 
floweft,  can  never  be  lefs  than  r  i  Degrees  in  one  Day,  and  thii 
II  Dqgreesin  a  right  Sphere  1344  Minutes  in  Time;'fo  that 
*tis  impoffible  (he  can  rife  or  iet  two  Days  together  at  the  fani« 
Time  ;  and  this  Delay  in  her  rifing  will  *  be  greatJy  increafed 
when  (he  is  in  Perigem^  or  in  a  Sign  of  r)ght  or  long  Afcenfion 
with  fouth  Latitudes  5  I  fay,  when  thcfc  three  Teftimonies  con- 
<;ur,  there  will  be  more  than  an  Hour  and  a  half  <]ifFerence  be* 
tween  the  time  of  l^er  rifing  this  Night,  and  the  time  of  her 
rUing  the  next  Nigh^  to  the  Inhabitants  of  England. 

2.  But  that  the  iCloon  doth  rife  in  an  oblique  Sphere  within  9 
or  10  Min.  two  Nights  together,  is  plain  from  this  Demonftra- 
tion  ;  that  is,  when  (he  happens  in  Apogem^  north  Latitude^ 
and  in  a  Sign  of  oblique,  or  fliort  Afcenfion. 

/?.  It  is  alfo  poffibie  in  the  Month  of  Augujt  to  the  northern 
Inhabitants,  that  the  Moon  doth  fet  two  or  more  Nights  to-' 
gether  within  lefs  than  loor  12  Min.  of  the  Time  eachNight; 
and  this  is  when  (he  is  in  Jpogeon^  fouth  Latitude^  and  in  a  Sign 
of  oblique  Defcenfion. 

Lajily^  The  great  difference  of  the  Moon's  fetting  any  two 
Nights  together  in  an  oblique  Sphere,  is  caufed  by  her  being  in 
Pmgeony  having  north*  Latitude,  or  in  a  Sign  of  right  or  long 
Defcenfion.  Thefe  three  Teftimonies  concurring  together, 
will  caufe  her  to  fet  more  than  i  i  Hou  r  later  this  Night,  than 
(he  did  the  Night  before.  The  Moon  by  the  Poets  is  called 
Cynthia,  Diana,  Latona,  Lucina,  NoSiilucaj  Phabe^  Profer-- 
pina,  and  thus  marked  2) . 

Mora,  is  the  /continuance  of  the  Moon  within  the  Earth's 
Shadow;  or  the  Time  the  Penumbra  continues  within  the 
Earth's  Disk. 

Mot  tony  is  a  continual  and  fubceffive  Mutation  or  Change  of 
Place.  * 

Mttioriy  Sir  Ifaace  Newtotfs,  three  Laws  of  Motion, 

■ 

I.  That  every  Body  will  continue  in  its  State,  either 'of  Reft 
or  Motion,  uniformly  forward  in  a  right  Line,  unlefs  it  be 
made  to  change,  that  State  by  fome  Force  impreiTed  upon  \u 

Fa  «.  That 
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2.  That  the  change  of  Motion  is  proportionable  to  the 
moving  Force  imprcffed  ;  and  is  always  according  to  the  Direc- 
tion of  that  right  Line  in  which  that  Motion  is  imprefled, 

'3.  That  Re-aftion  is  always  equal  and  coptrary  to  Adion  5 
or,  which  is  all  one,  the  mutual  Aftions  of  two  Bodies  one  up- 
on another,  are  equ^I,  and  direft  towards  contrary  Parts :  As, 
when  one  Body  preflfes  and  draws  another,  'tis  as  much  prefied, 
or  drawrt  by  that  Body. 

Mutual  AfpeUsy  are  fuch  as  the  Primary  Planets  make  a- 
inong  themfelvcs;  2*  the  ;l|f  of  "fe  3f,    D  cf  0>   ^  ?    Ji:i  ^^ 

^   Mythology^  an  expounding  of  Tables. 

N. 

liJJiiir^  is  the  Point  in  the  Htavens  feemingly  under  the 
♦  V  Earth,  which  is  diametrically  oppofite  tp  the  Point  dired- 
}y  over  our  Heads. 

Nebulous  StarSf  feeh  thro*  the  Telefcope,  appear  to  be 
Cluders  of  fmall  Stars,  lefler  than  thofe  of  the  fixth  Magni- 
tude. 

NoSiumal  Arch  of  the  Sun,  is  that  fpace  in  the  Heaven, 
which  he  (apparently)  runs  thro'  from  the  Time  of  his  fettlng, 
to  the  Time  of  his  rifing;  and  this  is  always  equal  to  the  double 
pi  the  Time  of  his  rifing  ;  as  when  he  rifeth  at  four  o'Clock  in 
the  Morning  ;  that  doubled,  is  eight  Hours,  the  length  of  th^ 
NoSurnal  Ark. 

Nodes  in  Aftronomy,  arc  the  Points  or  Interfe£lions  of  the 
Orbs  of  the  Planets  with  the  Ecliptic;  and  in  the  Primary 
planets  thefe  as  well  as  the  Aphelions,  have  a  flow  progreffive 
Motion,  as  you  may  fee  in  the  following  Tables  of  each  Planet* 
for  the  Moon's  Nodes,   fee  Dragon* s  HeaA  and  Tail, 

Nonagcfimal  Degree^  is  the  90th  Dcgr.  or  higheft  Point  of 
,  the  Ecliptic  at  any  given  Time  of  the  Day  or  Night ;  and  its 
^Ititude  is  ^always  equal  to  the  Angle  that  the  Ecliptic  niakes 
with  the  Horizon.  Which  is  alfo  equal  to  the  Diftance  between 
the.  Pole  of  the  Ecliptic,  and  Vertex,  or  Zenith  of  the  Place. 
Itjsof  great  ufe  in  the  Calculation  of  Solar  Eel ipfes. 
,  Northern  Signs  of  the  Ecliptic  or  Zodiac,  arc  thofe  fix  which 
fonftitute  that  Semicircle  of  the  Ecliptic  which  inclines  to  the 
port^^vrzrd  from  the  Equinoftial,  as  Aries^  Tat^ruSy  Gtmni^ 
C(incfr.  Lio.  FirgOj, 

Nuclet/s 
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Jfuclius  in  an  Aftronemical  Senfe,  is  by  Hsvelmsy  and  otherg, 
ufed  for  the  Head  of  a  Cpmet»  and  by  others  for  the  Central 
paf  ts  of  the  Planets, 

Number  of  DireSfion^  is  a  Number  not  exceeding  35  ;  wbicli 
Number  is  the  Boundary,  or  Limit  of  Ecj/ier-Daf^  which  al- 
vntys  falls  between  il/^r^^  zi^  and  ^/v// 25,  exclufive,  being 
35  Days.  This  Number  changes  every  Year,  but  not  in  a  due 
order  \  but  it  may  be  found  arithmetically  tbu$ : 

1.  From  26,  fubtraft  the  Epaft  for  the  Year  propoied  ;  but 
when  the  £pa<^  is  23  or  29,  then  fubtrad  k  from  |6,  and  re- 
&rve  the  Remainder. 

^,  Divide  the  Epafl  by  7  ;  its  Remainder  lUbtraft  from  8  j 
this  Remainder  fub.  from  the  Dominical  Letter,  numbering  . 
them  thus,  Ai,  Ba,  Cj,  D4,  E5,  F6,  G7  5  what  remains 
now,  add  to  the  firft  referved  Number^  which  gives  the  Number 
pf  Dire^lon  for  the  Year  propofed,  NqU^  When  you  cannot 
fubtradt  from  the  Number  of  the  latter,  borrow  7  ;  and  if 
pothiiig  remains,  it  muft  be  called  7  ;  and  wlien  the  Cpa^  is  28, 
add  2  to  the  Remainder  of  the  Sub.  from  S ;  and  when  the 
Epaft  is  29,  you  mutt  fiibtraft  5  from  the  Remainder  of  the 
Sub.  from  8  ;  thd  Sum  or  Difference  will  be  the ,  true  referv'i 
Number  ;  and  in  Leap- Year  you  muft  take  the  Letter  ttot 
ferves  from  February  to  the  Year's  end. 

Ejfample.    What's  the  Number  of  DiredKon  for  the  Year  of    - 
Chrifti736? 

Epa£t  29,  Dominical  Letters  D  C  z?  3.     Thei)  fd-^aS^^sS 
atid    284-7   Remains    0=7.8 — ;=!   4'^r?3-*-3Tro  and   a8  ^ 
+7=335  the  Number  of  Dtre^fm  fought,   ^t  by  the  Tabte  ia 
the  Do^frine  of  the  Sphere  you-  have  It  without  any  manner  of 
trouble.  ^ 

Nychtbemermy  the  length  of  the  Natural  Day  in  the  Planefys*  ^ 

/\Blique  Afcenfrm^  is. that  Degree  and  Minute  of  the  Ecjuinoc- 
>^  tial,  which  rifes  with  theCexUer  of  the  Sun,  and  Moon,  Or 
5tar,   in  an  oblique  Sphere.    ^ 

Oblique  Defcenjion^  is  that  part  of  the  Equino£lbial  which  feta 
with  the  Center  of  the  Sun,  Moon,  or  Sta^,  or  wi^  any  Point 
p]f'  the  Heavei^  in,  ao  pblique  Sphere* 

Ob  quilt  ty 
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OktpdUiy  of  the  Ecliptic^  is  tht  Angle  that  the  Ecliptic  makes 
with  the  Equinodial,  which  is  at  Ariis  and  Libra j  where  it  in- 
terfefb  it,  and  is  23  Degr,  29  Min.  equal  to  the  Sun's  greateft 
DecHiiation. 

OHiqug  Signs^  are  fuch  as  afcend  obliquely ;  thofe  are  Vf^ 
SSy  X,  «r,  O,  n  ;  and  they  will  dcfcend  rightly  :  Their  o,p- 
pofite  s9,  A9  ^»  ^9  ^>  4^9  do  afcend  right,  and  defcend 
obliquely  to  the  northern  Inhabitants. 

Oiliqui  Sphere^  is  where  either  Pole  is  elevated  any  Number 
of  Degrees  le(s  than  90,  and  confequently  the  Axis  of  the 
World,  the  Equinoctial  and  Parallels  of  Declination  will  cut 
the  Horizon  obliquely,  from  whence  cofnes  the  Name. 

Occident^  is  the  weftcrn  part  of  the  Horizon,  or  *tis  that 
part  where  the  Ecliptic  or  Sun  therein  defcends  into  the  lower 
Hemifphere. 

Occident  EJfival^  is  that  Point  of  the  Horizon  where  the  Sun 
lets  at  his  entrance  into  the  Sign  Cancer  when  the  Days  are  the 
longeft  to  all  the  northern  Inhabitants. 

Occident  EquimHialj  is  that  Point  of  the  Horizon  where  the 
Sun  fett  when  he  enters  Aries  or  Libra, 

Occident  Hyhernal.,  is  that  Point  of  the  Horizon  where  the 
Sun  fets  when  he  enters  into  CtT^riW/f;' at  which  time  the 
Days  with  us  arc  (horteft. 

Occidental^  (r.  e.  Wefterly.)  In  Aftronomy,^  a  Planet  is 
faid  to  be  Occident  when  it  fets  after  the  Sun  ;  and  in  Epheme^ 
ridesy  on  the  top  Columns  of  Lt^n^r  Afpe^s,  you  find  OccL 
Which  fignifies  Occidental,  and  which  (hews  that  Planet  to  be 
an  Evening-Star. 

Occultation  in  Aftronomy,  Is  the  Time  that  a  Star  or  Planet 
is  hid   from  oiir  Sight  when  eclipfcd  by  the  Interpofition  of* 
the  Body  of  the  Moon,  or  fome  other  Planet  between  it  and 
us. 

OSant  or  OHile^  in  Aftronomy,  fignifies  a  Planet,  CsTr.  being 
in  fucb  an  Afpe£l  or  Pofition  to  another,  that  their  places  difier 
the  eighth  Part  of  the  Zodiac,  or  45  Degr. 

Olor^  or  Cygnusy  the  Swan,  a  Conftellation  in  the  northern 
Hemifphere.  ,  See  the  Catalogue  0}  fixed  Stars.  < 

Ophiucusj  one  of  the  northern  Conftellations,  the  fame  with 
Serbentarius, 

Oppojiti9ny  is  that  Pofition  or  Afpeft  of  the  Stars  or  Planets, 
when  they  are  ftx  Signs,  or  180  Deg.  diftant  from  one  another, 
and  is  marked  thus  cf . 

Or  by  is  any  hollow  Sphere;  but-the  Orbs  of  the  Planets  are 
thofc  Circles  (or  rather  Ellipfes)  in  which  they  move,  and  the  • 

Ecliptic 


•' 
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Ecliptic  is  called  the  S««*i  or  EartVs  Oriit :  They  arc  npt  at 
all  in  the  fame  Plain  with  the  Ecliptic  ;  but  varioufly  inclined  to 
it,  and  to  one  another  at  different  Angles  ;  the  Plain  of  the 
Ecliptic  interfefts  the  Plain  of  every  Planet's  Orbit  in  two  op  * 
pofite  Points,  cali'd  Nodes  i  the  Places  of .  which  and  the  In* 
clinations  ^ay  be  feen  in  the  Tables  of  each  Planet. 

Orbis  MagnuTf  is  the  Orbit  of  the  Earth  in.  its  Annual  R^ 
volution  round  the  Sun,  This,  in  refpefl  to  the  taft  difbnce 
of  the  fixed  Stars,  is  no  more  than  a  Point. 

Orient,  is  the  Eaft  Part  of  the  Horizon ;  or,  it  is  that  patt 
of  the  Horizon  lyhere  the  Ecliptic,  or  the  Sun  therein  afcends 
into  the  upper  Hemifphere. 

Orient .  Eftival,  is  that  Point  of  the  Horizon  wherein .  the 
Sun  rifes  when  he  enters  Cancer. 

Orient  Equino^ial,  is  that  Point  of  the  Horizon  where  the 
Sun  rifes  when  he  enters  Aries  and  UbrCy  making  the  Days  and 
Nights  equal. 

Orient  Hybemal,  is  that  Point  of  the  Horizon  where  the  Sun 
tifes  when  he  enters  Capricorn.  ' 

Oriental  \ti  k&tonomy,  a  Planet  is  faid  to  be,Oriental  when 
he  rifes  in  the  Morning  before  the  Sun  ;  fo  in  an  Ephemeris  you 
will  meet  with  Orion  the  Head  of  the  Lunar  Afpe6b,  which 
tells  you,  that  that  .Planet  is  then  Oriental  of  the  Sun,  or  a 
Morning-Star. 

Orifm,  a  fouthern  O)nftellat!on- 
;  Orthographic^  Projedion  of  the  Sphere,  is  the  drawing  the 
Superficies  of  the  Sphere  on^  a  Plane,  which  cuts  it  in  the 
middle,  the  Eye  being  placed  at  an  infinite  diftance  vertically 
to  6ne  of  the  Hemifpheres ;  in  'which  all  the  Hour-Ci.rc4^ 
become  EUipfes.  'Tis  the  fame  with  AnaUptm^i  \  which 
fee.  '  ' 

p 

TiAnfelem,  fignifies  the  Full  Moon. 

•^  Paracentric  Motion^  is  when  a  Planet  approaches  nearer 
to,  or  recedes  farther  from  the  Sun  or  Center  of  Attrafti- 
on.  '  , 

Parallax,  is  that  Arch  of  a  great  Circle  pafling  through  the 
Zenith  and  true  Place  of  the  Sun,  Moon  or  Star,  and  intercep-'^ 
ted  between   the  true    anJ    apparent  Place  •  Becaufc   the  true 
Place  is  fuppbfed  to  be  beheld  from  the  Earth's  Center ;  but  the 
Apparent  from  the  Superficies;  and  that  difference  is  the  Angle 

of 


.  \ 


'Oi  Ptrfanajt;  df  which  there  are  five  foits,  viz.  ih  R.  A(b. 
D«cIitiatioh,  Altitude,  Longitude,  ^nd  Latitude:  For  theug- 
derftandifig  of  Which  obferve  thefe  following  Confe£taries. 

CONSBCTARri. 

If  the  dUtande  of  the  Mo6n  from  the  Point  afcending  or 
Point  defceitding  be  iefs  than  her  Altitude,  (he  has  ^hehno 
Parallax  of  Latitude ;  but  this  can  hever  happen,  but  in  fuch 
Latitudes  where  the  Moon's  Orb,  or  Ecliptic  become  Vertiqil 
Circles. 

♦ 

2.  If  the  t)iftance  of  the  Moon  from  the  I'oint  afcending  Qr 
defcending  be  juft  90  Deg.  then  doth  a  vertical . Circle  '  inter- 
UQ.  the  Ecliptic  at  right  Ai^le^  and^here  is  then  no  jPandla^  ^^f 
Longitude,  but  only  of  Latitude. 

3.  If  the  Vertical  Circle- paffing  thro*  the  Moon's  Center,  fall 
upon  the  Ecliptic  at  oblique  Angles,  then  there  is  Parallax  both 
in  Loilgitude  and  Latitvidj^, 

4.  All  places  on  the  Earth  that  have  more  than  28^  46'  2p'' 
of  North  Latitude,  to  them  the  Moon's  Parallax  k  South,  aoil 
(he  is  depreifed  below  her  true  Place,  accordif^  ^as  (he  ^is^^ift  or 
Weft  of  theNonagefime  Degree.  Thefe  Patallaxes  are  (^  lin- 
gular u/e  in  the  CakulatiQii  of  folar  Eclipfes,  £3^^. 

ParallaSic  Angle,     See  Angh. 
'     Parallax  df  the  Annual  Orbit^  is  what  the  Earth  ^^would  ap- 
{^ar  to  be  elongated  from  the  Sun   to  an  Eye  at  the  .Planet^ 
which  in  the  Primary  Planets  are  thefe  in  their  Orbits. 

Greateft  Angle.  Leaft  Angle. 

Saturn  6-27 

Jupiter  11     37 

Mars  ,   36     21 

Venus  36     32 

.  Mercury  '  ^5     24 

But  when  the  Logarithm  of  their  Diflance  from  the  Sun 
is  curtailed,  it  will  make  a  fmall  piflFerence  in  the  Ecliptic 
from  what  is  nere  fee  down.    See  my  Uranafcopia. 

'  ,  '       .  Parafekne^ 
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Pdrajelenej  a  Mock-Moon. 

ParieHm^  a  Mock-Sun.  - 

Pafcha^  Eafler-Day. 

Pdth  rf  the  Vert  ex  J  is  a  Cirdc  described  hf  any  Point  of  the 
Earth's  Surface,  as  it  turns  rOund  on  its  Axis.  This  Point  ia 
confider^  as  vertical  to  the  Earth's  Center,  and  is  the  fame 
with  whatus  called  Vertex ,  or  the  Zenith.  The  Scmidiamcter  of 
this  Path  of  the  Vertex  is  always  equal  to  the  Complement  of 
the  Latitude  to  the  Point  or  Place  that  defcribes  it. 

Pegafusy  a  Cohftellation  in  the  northern  Hemifphere. 

Penumbra  in  Aftronomy,  is  a  feint  kind  of  Shadow,  or  the 
utmoftEdgeof  the  perfed  Shadow  which  happens  at  the  Eclipfe 
of  the  Moon  j  fo  that  it  is  very  difficult  to  determine  where  the 
Shadow '  begins,  and  where  the  Light  endsi  as  I  have  often 
prov^  bY  my  Ohfervation  $f  Eclipfes. 

Ptnumbra  in  the  New  Aftronomy  ;  its  Semidiameter  is  equal 
to  the  Sum  of  the  apparent  Semtdiameters  of  the  Sun  and 
Moon  :  For  if  at  the  time  of  the  trtie  Conjan£lion  of  the  Sun 
and  Moon,  none  of  the  Penumbia  fell  within  the  Earth^s  Disk, 
the  Sun  will  then  no  where  on  the  Earth  be  Eclipfed. 

Periceciy  are  thofe, Inhabitants  of  the  Earth  who  live  under 
the  feme  Parallels^  but  under  oppofite  Semicircles  of  the  Meri* 
dian,  when  they  have  the  fame  Seafons  of  the  Year,  v/z.  Spring, 
Summer,  Autumn,  and  Winter,  at  the  Very  fame  time ;  as, alio 
the  feme  length  of  Days  and  Nights  \  for  'tis  in  the  fame  Cli- 
mate, and  at  an  equal  dtftance  from  the  Equator :.  But  when  . 
'tis  Noon  to  the  one,  'tis  Midnight  to  the  other.  * 

Perigtoft,  or  Perigaumy  is  a  Point  in  the  Heavens  wherein  a 
Planet  is  at  its  neateft  diftance  from  the  Earth.  When  the  mean 
Anomaly  of  the  Moon  is  fix  Signs,  (he  is  then  in  Perigeon^  and 
lier  Diurnal  Motion  is  about  15  Dl^.  This  Point  is  always 
diametrically  oppofite  to  the  Afogemy  extended  by  the  Tranf- 
verfe  Diameter  of  her  Elliptical  Orbit, 

Perihelion^  is  the  Point  in  the  Heavens  where  \he  Earth  or 
any  of  the  Pi^mary  Planets  are  ncareft  to  the  Sun :  Their  He-    * 
liocentric  Motibhs  arc  now  the  fwifteft,  and  their  mean  Ano-       ^ 
malies  are  fix  Signs.     This  Point  is  diametrically  oppofite  to 
tijie  Aphelion. 

^Period  of  the  EcUpfes.     See  Saros, 

Periodical  Months  is  the  Space  of  Time  the  Moon  finiflies  her 
Revolution  in.  •  \ 

Perifciiy  are  the  Inhabitants  of  the  Frozen  Zones ;  for  as 
the  Sun  goes  round  them  for  fix  Months^  fo  dcth  their  Sha- 
dows i  whence  the  Name. 

G  Perfeuty 
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Perfeus^  a  Cohftellation  in  the  northern  Hcmifphere. 

Pbafes  in  Aftronomy,  is  ufed  for  the  feveral  Appearances  of 
the  Planets,  efp«cially  the  Moon  and  Veniis^  who  feem  to  our 
fight,  obfcure,  horned,  half  illuminated  or  full  of  Light  i  and 
by  the  Telefcope  the  fame  ispbferved  in  Mars^ 
.    Phoenix^  a  fouthern  Conftellation. 

Phanmuna^  are  Appearances  in  the  Heavens. 

Phanomenorty  any  fmgle  Appearance  in  the  Heavens5    as  of 
an  Eclipfe,  Comet,  ffff. 

[Pho/phorusy  the  Bringer  of  Light ;  it  is  the  Name  of  FenuT 
when  (he  is  the  Morning-Star. 

.    Phrocyon^  a  fixed  Star  of  the  fecond  Magnitude  in  the  Con- 
ftellation Canis    minor y     whofe  Longitude  Anno   1742^  is   2» 
22^"  13'  40",  Latitude  15^  57'  55"  South. 

Pifcesy  the  Name  of  two  Conftellations,  the  one  in  the  Zo- 
diac marked  thus  K,  -unto  which  the  Earth  comes  about  the 
1 2th  of  Augufi  ;  the  other  in  the  fouthern  Hemifphere. 

Place  of  the  Sun  or  Star,  it  As  the  fame  with  Longitude  of 
the  Sun,  Moon,  or  Star  ;  which  fee. 

Place^  (true)  of  a  Planet,  is  that  which  is  pointed  at  by  a 
Line  drawn  from  the  Earth's  Center  to  the  Star. 

Placey  (apparent)  is  that  which  is  beheld  by  the  Ohferver  from 
the  Earth's  Superficies. 

PlanetSy  are  the  feven  Erratic  Stars,  Saturn  h ,  Jupiter  % , 
Mars  i.  Earth  Q,  Fenus  ?,  Mercury  g.  Moon  1>  ;  which 
fee  under  thofe  Words^  The  Sun  being  now  exempted  from 
being^one  of  that  number, 

Plato's  Syjiem^  he  was  a  divine  Athenian  Philofopher,  ,flourifli- 
,cd  42oYears  before  Chrift.  He  fixed  the  Earth  in  the  Center  of 
the  World  ;  next  to  the  Earth,  the  Air,  and  then  the  Re- 
gion of  Fire  ;  above  that  the  Moon^  next  above  the  Moon,  he 
placed  the  Sun,  making  his  Annual  Motion  round  the  Earth. 
Next  above' the  Sun  inhis'Syftem  \^  Mercury ^  then  F/«wf,  thea 
Marst  then  Jupiter,  and  the  higheft  of  all  he  placed  Saturn  ; 
and  above  all  the  Planets  he  placed  the  fixed  Stars; 

Not  much  differing  from  this  Syftem,  was  that  of  Porphy^ 
riusy  who  fiouriflied  325  Vears  before  Chrift  :'  He  differed 
from  the  Platonic  Syftem  only  in  the  Situation  of  Fenus  and . 
Mercury,  viz.  he  ^iRced  Merckry  in  an  Orb  next  zhave  Fenus  ; 
both  of  which  Syftems  are  ridiculous  and  abfurd,  and  arc  there- 
fore exploded. 
'   Pleiades^  the  feven  Stars  ;  which  fee  in  the  Catalogue.- 

Poetical  Rifing  and  Setting  of  the  Stars,  are  of  three  forts^ 
v/».  Achronicdly  Cofmical,,  and  Heliacal  j  which  fee. 

Point   . 
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fdint  of  Station  in  Aftronoihy,  are  thofe  Degrees  in  the  Zo- 
diac in  which  a  Planet  feems  to  fland  ftill ;  which  always  hap- 
pens juft  before  and  after  their  Retrogation. 

Polar  Qircles^  are  two  Icfler  Circles  of  the  Sphere,  parallel  to 
the  E^ulnodial,  arid  23  Deg.  29  Min.  diftant  from  the  Poles 
of  the  World  :  That  about  the  North  Pole  is* called  the  Artie 
Circle  ;  and  that  about  the  South  Pole,  the  Antariic  Circle.. 

Pole-Star^  is  a  Star  of  the.fecond  Magnitude,  in  the 'Tail 
of  the  Little  Bear  5  the  height  of  it  above  the  Horizon  is  near- 
ly equal  to  the  Lati^tude  of  the  Place :  For  a  further  Account  of 
ity  fee  my  Syjlem  of  the  Planets  demonftrated, 
-  Poles  of  the  Worlds  are  two  Points  in  the  Axis  of  the  Equa- 
tor, each  90  Deg.  diftance  from  its  Plain  ;  one  pointing  to  the 
North,  which  is  therefore  called  the  "North  or  Artie  Pole  \  and 
the  other  Southward,  which  therefore  is  called  the  Souths  or 
Antar tic  Pole, 

Poles  of  the  Ecliptic^  are  two  Points  in  the  Solftitial  Col u re 
23°  29*  diftant  from  the  Pole^  of  the  World,  lying  exaftiy 
in  the  Polar  Circles ;  fo  -that  when  the  Sign  Cdpritorn  is  on 
the  Meridian  above  the  Earth,^  the  North  Pole  of  the  E- 
cliptic  is  on  the  Meridian  above  the  North  Pole  of  the  World  ; 
but  when  Cancer  is  on  the  Meridian  above  the  Horizon,  then 
the  fa,id  Pole  of  the  Ecliptic  is  on  the  Meridian  under  the  Pole 
of  the  World.  The  A?cis  of  the  Sun  and  Moon  do  neaily 
point  to  the  Poles  of  the  JEcliptic,    , 

Pollux^  a  fixed  Star,  fee  the  Catalogue. 

Poftulata^  is  a  grantable  Requcft,  or  fut:h  a  Demand  as  rea- 
fenaWy  cannot  be  denied.  ^        - 

Primary  PlanetSy  are  Satunty  Jupiter^  AdarSj  Fenusy  and 
Mercury, 

,    Prime  of  the  Moon^  figniftes  th?  New  Moon  at  her  firft  ap- 
pearing. 

Primum  Mobile^  the  firft  Mover,  according  to  the  Ptolemaic 
Aftronomy,  is' fuppofed  to  be  a  vaft  Sphere,  whofe  Center  is 
that  of  the  Earth;  this,  they  fuppofed  turned  round  in  24 
Hours;  but  it  is  now  found  to  be  falfe,  and  theVhoIe  Hypo- 
thefts  is  exploded. 

ProceJJion  of  the  Equinoxes  5  in  the  New  Aftronomy,  the  fix- 
ed St^s  are  fuppofed  to  be  immoveable  ;  and  that  the  Earth 
travels  round  the  Sun  by  its  Annual  Motion  ;  fo  that  its  Axis 
nfiakes  always  an  Angle  of  66  Deg.  31  Min.  with  the  Plane  of 
its  Orbit;  and  by  the  Earth's  Diurnal  Motion  once  round  its 
Axis  in  24  Hours  to  the  Eaft,  the  Equinoctial  Points  are  moved 
the  contrary  wayabt)ut  50  Seconds  a  Year  ;  and  for  this  reafon 

G  2         c  the 
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'  the  fixed  Stars  feem  to  be  carried  forward  according  to  die 
order  of  the  Sign,  about  as  much  in  the  fan^e  Time. 

ProjeSion  9/  the  Sphere  in  Planoy  is  4  true  Geometrical  Deli- 
neation of  the  Circles  of  the  Sphere,  or  any  affign'd  part  of 
them  upon  the  Plain  of  fome  one  Great  Circle,  as  on  the 
Horizon,  Meridiem,  Equino^ial,  Ecliptic,  Colures,  ov  on  thq 
Tropics,  y^.  and  this  is  either  Stereographic,  which  fuppofesthe 
Eye  to  be  but  90  Degr.  diftant  from,  and  perpendicular  to  the 
Plane  of  the  Projec^on  |  or  Orthographic^  when  ^he  Eye  is  zt 
^n  infinite  diftance,  in  the  Center  of  the  Frojefkion. 

Prometheus^  or  Hercules^  the  Name  of  a  northern  ConfteU 
lation;  it. is  called  alfo  Efl^g'^n^i. 

Problem^  is  when  fomething  is  propofcd  to  be  donp. 

Proportion,  When  two  Quantities  are  compared  one  with  a- 
nether,  in  refpe£l  of  their  greatnefs  or  fmallnefs,  that  Com-; 
parifop  is  calkd  Ratio(  Reafon^  R^te,  or  Proportion  :  But  when 
more  than  two  Quantities  are  compared,  then  the  Comparit 
ion  is  more  ufually'  called,  The  Proportion  that  they  have  to 
pne  another.  The  Words  Ratio  and  Pr^rtion  are  fr^uently 
ufed  promifcuoufly. 

I.  To  two  Numbers  given  to  find  a  third  Proportional ;   as^ 

6x6      36 

^(lippofc  3  and  6;,  then  .=:-—.=  12,  is  the  third  Propor-r 

(ional  required. 

^  2.  To  three  Numbers  given  to  find  a  fourth  Proportional  y 

(6x8      48      \ 
— ^—  =  —  ==  ii  6,  isthc  fourth 

proportional  required. 

3.  To  two  Numbers  given  to  find  a  third,-  fourth,  fifth, 
,  fixth,  ^c.  Number  in  a  continual  Proportion,  ta  the  two  given 

Numbers  5  as,  fuppofe  2  and  4,  (^ •  =  )  8  j  f -— r  =  "Nie; 

fi^  =  Jl325^1?g-==^64;  fo  Ifindthc  fixNumr 

bers  in  a  continual  Proportional  ^re  2,  4,  8,  16,  32,,   64  j^ 
and  fo  on  ^d  fnfmitum. 

4.  Between  two  Nuinbers  given  to  find  a  mean  Arithmetical 
Propprtipfi:  as  fuppofe  10  and  20:  Thus =:J^  =  15 

^t^Anfffcr,    /  5.  Betwe^Q 
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5.  Between  two  Numbers  given  to  find  a  Geometrical  Mean 
ProportioBi  as  fuppofe  4  and  9:    Then  4X9=36;   and 

V^=6,  tfaeAnfwen 

6»  Between  two  Numbers  given  to  find  a  Mean  Mufical  Pro* 
portion : 

Ruh.  Multiply  the  Difference  of  the  Terms  by  the  lefler 
Term,  and  alfo  add  theQi  together  :  This  done,  divide  the  Pror 
duA  by  the  Sum  of  tiie  Terms ;  and  to  the  Quotient  add  the 
Icifer  Term :  This  Sum  is  the  Mufical  Mean  defired. 

Exarapli.  Let  9  and  18  be  given;  I  demand  the  Mufical 

Mean  Proportional. 

8t 
OpiTMtion.  18— f=9r  9X9=815    18x9=27,  and  — =3, 

ay 

then  34-9=12,  the  Mufical  Mean  fought.     This  Mufical  IJro- 

portion  is  of  excellent  ufe    in  Philoiophical  Experiments  of 

Colours :  For  if  you  take  feveral  Colours  and   put  them  on  a 

Wheel,  and  diftant  one  from  another  in  this  Proportion  ;  turn 

the  Wheel  iaft  rounds  and  they  will  all  appear  'white. 

SubdupHcate  Proportion^  is  when  any  Number  is  contained  m* 

another  twice,  thus,  3  is  Subduple  of  6,  that  is  6  is  double  of 

Propofitlons^  is  ufed  promifcuoufly,  (u  e.)  either  for  a  Theo- 
rem or  a  Problem. 

Pfoftapherifis  in  Aftronomy,  is  the^  fame  with  Equation  of 
the  Planets  Orbit,  and  is  the  Difference  between  the  mean  and  . 
true  Place.    See  the  Tables. 

Pfeudojidla  in  Aftronomy,  fignifies  any  kind  of  Comet  or 
Phsenomenon  newly  appearing  in  the  Hqavens  like  a  Star. 

Ptolemy.  Claudius  Piolnnaus^  was  a  Native  of  Pelujium^  a 
City  of  Africa  in  the  Kingdom  of  Egypt.  He  flour iflied  135 
Yeirs  after  Chrift,  and  is  faid  \o  be  the  Author  of  a  Syftein 
now  known  by  that  Name ;  in  which'  he  fixed  the  terraqueous 
Globe  in  the  Center  of  the  World,  and  about  it  the  elemen- 
tary Regions  ;  nejtt  above  that  the  Mom ;  then  Mtr^uty ;  next 
above  him  Venus ;  and  then  the  Sun  moving  in  ths  middle  of 
the  Planetary  Syftem ;  next  above  the  Sun  is  the  Orb  of  Marsy 
then  "Jupiter^  and  next  above  Jupiter^  Saturn ;  and  above 
thefe  the  fixed  Stars  ;  the  Syftem  being  made  up  of  folid  Orbs 
and  Epicycles,  and  other  ridiculous  Stuffs  to  folve  the  Phenome- 
mi  ;  butTelefcope  Obfcrvations  have  exploded  thisSyftem. 

Ptolemaic  Syftem^  fuppofes' the  Earth  fixed  in  the  Center,  and 
»11  th^  I^eaveply  Bodies  moving  roupd  :  But  this  is  falfe,  as  I 

•     have 
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have  proved  in  my  Ajlronomy^  or  Syjiem  of  the  PJanHs  Dem^*^ 
ftraitd. 

Pythagorean  Sy/l£m^  is  the  fanie  with  the  Copernican  Syftem, 
which  fuppofes  the  Sun  fixed  in  the  Center  of  the  Wodd,  and 
all  the  Planets  moving  round  :  This  is  what  we  embrace,  and 
have  demonftrated  in  the  foce- cited  Book« 

QjUadragefima^  is  the  firft  Sunday  in  Lent^  and  (o  caUed*  be- 
<^  caufe  'tis  about  the  40th  Day  before  Eajier^  and  on  the 
like  account  the  three  proceeding  Sundays  are  called  ^inquagifi-' 
may  Sexagefimdy  and  SeptUageftma. 

^adranty  is  the  Quarter,  or  fourth  part  of  a  Circle,  gra- 
duated on  the  Limb  with  90  Degrees  ;  its  Furniture  are  TeJefcope 
and  Aitcrometer^  to  take  the  Altitudes  and  Diameters  of  the 
Planets  and  Stars ;  and  fuch  a  one  there  is  now  at  the  Royat 
Objirvatory  at  Greenwich- Hill,  of  near  eight  Foot  Radius. 
It  is  an  Inilrument  of  exquidte  Workmanfliip  ;  and  being  now 
under  the  Care  of  that  skilful  Aftronomer  Dr  Edmund  HaUey^ 
it  is  fixed  upon  a  ftrong  Mural  Arch,  and  exaftly  on  the  Meri- 
dian, to  take  the  Meridian  Altitude  of  the  Moon  and  other 
Planets  as  they  pafs  by. 

^adraturesy  or  Quarters  of  the  Moon,  are  the  middle  Points 
of  her  Orbit  between  the  ConjunSion  and  Oppofition  ;  and  they 
are  io  called,  becaufe  a  L.ine  drawn  from  the  Earth  to  the 
Moon,  is  then  at  right  Angles  with  a  Line  drawn  from  the 
Earth  to  the  Sun ;  the  Luminaries  are  then  a  Quarter  of  the 
Zodiac  or  90  Degrees  diftant  from  each  other,  equal  to  three 
Sigiis,  and  in  an  Ephemeris  is  thus  charafter'd  D^ 

garters  of'  the  Tear,  are  four  in  Number  ;  the  firft  begins 
when  the  Sun  apparently  enters  the  Equinoflial  Sign  Ariesy 
making  the  Days  and  Nights  equal  all  the  World  over,  ex- 
cept under  the  Poles,  and  continues  while  the  Sun  is  runing 
through  <r,  t5,  n.  This  is  called  the  Spring- Quarter.  The 
Summer- Quarter  begins  about  the  ipth  Day  o?  June^  and 
continues  while  the  Sun  rurfs  through  gs,  4,  itr,  making  the 
longeft  Days  to  all  the  Northern  Inhabitants.  The  third  is 
called  the  u/«/«OTff,  or  Harveft- Quarter,  and.  begins  aboi^t  the 
J2th  Day  of  September y  continues  ivhile  the  Sun  is  running 
through  sG:,  tri,  ^ ,  the  Days  and  Nights  are  again  equal.  The 
fourth  and  laft  is  called  the  Winter-Quarter,  making  then 
(horteft  Days  and  longeft  Nights  to  all  the  Inhabitants  on  this 
fide,  the  Equator.  This  Quarter  continues  all  the  time  the 
Sup  is  paflfeg  through  '<f ,  ;:?,  K . 

,  '  ^drtiley 
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^uartHey  the  fame  with  Quadrature,  which  fee. 

^incmxj  is  one  of  KepUr^s  new  Afpcfts  of  the  Planets,  and 
is  when  they  arc  diftant  from  e^cb  other  5  Signs  or  rso  Degr, 
marlccd  thus,  FC  or  ^ 

^indeciU^  in  one  of  KepUr's  new  AfpeiSls  marked  thus^.rf. 
and  happens  when  Planets  are  24  Degr.  diftant  from  each 
other. 

^inquaiejima.     Sec  ^adragejima.  , 

^intihy  is  one  of  Kepler's  new  Afpe£ts  marked  thus  i^; 
and  is  when  planets  are  2  S.   12^  afiunder. 

R. 

TDAdius^   \i  the  whole  Sine  or  Semidiameter  of  any  Circle. 
•'^  Rational^  real  br  true  Horizon.     Sec  Horizon . 

Rfiysj  or  Beams  of  the  Sun,  Rays  of  Light,  are  either  ac- 
cording to  the  Atomical  Hypothefis,  thofe  very  minute  Parti- 
cles or  Corpufclesof  Matter,  which  continually  ilTuing  out  of 
the  Sun,  do  tbruft  on  one  another  all  round  in  Phyfically  (hort 
Lines  ;  or  elfe,  as  the  Cartefians  aflert,  they  are  made  by  the 
A£tion  of  the  /Luminaries  on  the  contiguous  Mther  and  Air, 
and  fo  are  propagated  every  way  in  ftreight  Lines  through  the 
Pores  of  the  Medium. 

Rays^  Convergent,  are  thofe  which  going  ifirom  divers  Points 
of  the  Object,  incline  towards  one  and  the  fame  Point  tending 
to  the  Eye. 

RaySy  Divergent,  are  thofe  which  going  from  a  Point  of  the 
vifible  Object,  are  difperfed  and  continually  depart  one  from 
another,  according  as  they  are  removed  from  the  Objefl*. 
'  Reciprocal  Proportions^  are  when  in  four  Numbers  the  fourth 
has  the  fame  Proportion  to  the  third,  as  the  firft  has  to  the 
fecond,  an3  viceverfa :  Thus,  in  two  equal  Reftan^les,  A  and  B^ 
wbofe  length  are  6  and  3,  breadth  2  and  4  Yards,  refpeftively  ; 
where  6  :  3  :  :  t  :  i,  that  is,  the  Lengths  are  as  the  Reciprocals 
of  the  Breadth,  or  the  Lengths^ are  faid  to  be  ReclprocaUy  as  the 
Breadth :  On  which  Is  founded  the  IndireSfy  or  Inverfe  Rule  of 
Three. 

ReceJJlon  of  the  Equinox,  is  the  going  back  of  the  Equinoftial 
points  every  Year  about  50''.  The  Reafonof  which  is  the 
Earth's  being  thrown  into  a  Spheroidical  Figure  by  its  Diurnal 
Motion. 

ReduSlion  in  Aftronomy,  is  the  Angle  that  is  made  between 
the  Axis  of  the  Ecliptic,  and  the  Axis  of  the  Planets  Orbit, 
which  is  equal  to  the  Quantity  of  the  Ecliptic. intercepted  be- 
tween the  two  Axis. 

Refe5Ilon 
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RefleBion  in  ttic  new  Aftronoffly,  is  the  diftanoe  of  the  Fold 
from  the  Horizon  or  the  Disk ;  which  is  the  fiune  thing  as  HbA 
Sun's  Dedination, 

JS^r<i^i0«  Aflronotnfcal,  is  that  which  the  Atmofphere  pro* 
duceth,  whereby  a  Star  tppears  more  Elevated  above  theHori^ 
con  than  really  it  is. 

Re/raiiion  Horizontal,  is  that  which  caulcs  the  Sun  and  Moon 
to  appear  on  the  Edge  of  the  Horizon,  whe^  they  are  as  yet 
fbmewhat  below  it.     In  the  fiallowing  Aflronomical  Tabl^  I 
have  inferted  Mr  Flajnfiti£%  Tables  of  Refra^ons:  But  this  13 
Varied   by  the  Weather ;  and   in   places  more  northerly   than 
London  it  has  been  much  greater    than   has  been  aflcrted  by 
Mr  Pkmftiid:  "Fot  in  tbeYear  1695,3  Towncaikd  PeMt.  in  the 
Latitude  of  65"  53',  ten  Miles  to  the  northward  of  nnm  in 
the  weftern  Bsthnia,  on  the  14th  of  Jmty  at  12  HoiirsP.  M. 
when  the  Center  of  the  Sun  was  depreflcd  40  Min.  below  thq 
Horizon,  he  was  feen  by  the  means  of  the  Refra&ion  at  the 
Altitude  of  two  Diameters,  Hodgfin,  Vol.  II.  Page  274.     And 
the  known  Experiment  of  putting  a  Shilling  into  a  Bowl  of 
clear  Water,  doth  very  well  explain  the  mture  of  Refra^ions : 
But  that  this  may  be  undetftood  by  every  one  that  would  be  an 
Adronomer,  I  (hall  explain  its  Laws ;  which  are  theic :  A  Ray 
of  Light  paffing  out  of  a  fine  into  a  more  dcnfe  Meditutty  13 
Refrafled  downwards  to  the  Perpendicular  L  G  ;  but  poSng 
out  of  a  denfer  into  a  finer  Medium,  the  Rays  of  Light  will  be 
Refra^ed  from  the  Perpendicular ;  lb  E  D  will  be  tum'd  out  of 
its  ftreight  Courie  to  D  A :  For  if  the  Refradion  be  made  out 
of  Ail  into  Water,  th^n   the  Sloe  of  the  Incidence  is  to  the 
Sine  of  Refraction   as  4  to  3 ;  if  out  of  Air  into  Glals,  the 
Sines  are  as  17  to  11,  i^  vice  vtrfa.     A  Ray  of  Light  paffii^ 
from.  A  to   I),  will  not  go 
fireight  on  to  M,  but  wilt 
be  turned  out  of  its  way  to. 
£:   Make  die  Angle  CD  L 
of  Reflexion  ^  to  the  An- 
gle A  D  L  of  Incidence,  and 
draw  the  Chord  A  C  j ,  then 
-    1  K     ig  A  B  the  Sine  of  the'Ah- 

gle  of  Incidence,  and  £C 
die  Sineof  Refledion:  Make 
A  B  =  4,  and  BF=3; 
drafr  FE,  and  DE,  fp  is 
HDE  the  Angle  of  Re- 
'  fraftion,  dnd  H  E  the  Sine 

thereof. 
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ther«>f.  'the  Rays  of  Light  pajEng  throifgh  Oil  of  Turpen- 
t\nt  and  t^fough  Water,  the  Proportion  is  as  25  to  about  l6i-, 
^hich  proves  Oil  is  denfef  than  Water. 

RegeU  JOT  Regilj  is  a  fixed  Star  of  the  firfl:  Magnitude  in 
Or/Ws  left  Foot ;  its  Longitude  y^/rw  1742,  is  n  13^  1 3' 40". 
Latitude  31°   10^  ii^^  South. 

Region,  iEtherial  in  Cofmography,  is  the  vaft  Extent  of  the 
Univerfe  j  wherein  arc  compiii!ed  all  the  Heavens  and  Ccleftial 
Bodies. 

Ritrdgrads  in  Affrortomyy  it  Only  appropriated  to  the  five 
Primary  Planets,  When  by  th^ir  proper  Motion  in  the  /'odiac 
they  Teem  to  move  backward,  of  contrary  to  the  SiicccfiK^n  of 
Signs,  us  Saturn  did  this  prefent  Year  1742,  go  back  from  22 '^ 
17'  Slf  to  15''  17',  that  is  7J^,  anjJ  hnus  from  20^  22'  <r, 
to  4*  tit,  that  is,  16°  ^2*  Retrograde;  but  this  Motion  is 
not  real  in  the  Heliocentric,  but  only  in  the  Geocentric  Mo. 
tiOTJj  occafioned  by  the  Artnual  Motion  of  the  Earth,  as  I  have 
proved  by  the  Inftru/heAt  ift  my  Sj[fiem  of  tpe  Planets  demon  * 
Jitaied. 

RittociJJion,  the  fanie  with  Recejpon,   which  fee. 

R&uobiUon  in  Agronomy,  is  the  Circumvolution  of  any 
Ooeleftial  Body^  till  it  returns  to  the  fame  Point  irr  which  it' was 
Wheri  if  Arft  be^an.  The  Time  of  the  Revolutions  of  each 
Planet  you  may  fee  under  their  Names. 

Right  Afcenfton  of  the  Sun  or  Star,  is  that  Degree  of  the 
Equinodiai  accounted  from  thf  beginning  of  Aries^^  which 
rifes  with  it  in  a  right  Sphere ;  or  it  is  that  Degree  and  Minute 
of  the  E^uinodial  (counted  a^  before)  which  comes  to  the  Me- 
ridian with  the  Sun,  Moon,  or  Stars,  or  with  any  part  of  the 
Heavens  in  an  Oblique  Sphere.  The  reafon  of  which  referring 
k  to  the  Meridian,  is  bccaufc  that  is  always  at  Right  Angles  to 
the  £quino£tidl,  which  the  Horizon  only  is  in  a  Right  Sphere. 

Right  Signiy  are  Cancer,  Leo,  Virgo,  Libra,  Scorpio,  and  Sa-- 
giftary.  They  arc  called  Signs  of  Right  Afcenfi^m ;  becaufe  in 
an  Oblique  Sphere  that  part  of  the  Eclipttc  they  pafs,  nearly 
cuts  the  £aftern  Horizon  as  they  rife  at  right  Angles. 

Rifing  of  the  Sun,  Moon,  or  Stars,  is  their  appearing  above 
the  Eaftern  Horizon,  •   - 

Ring  of  Saturn^  is  an  opacous,  folid,  circular  Arch  and 
Plan^,  like  the  Horizon  of  a  Globe,  of  Matter  compafling 
entirely  round  the  Planet,  and  no  where  touching :  Its  Plane 
is  at  this  Time  nearly  parallel  to  t^e  Plane  of  our  Eurth's 
Equator ;  the  Diameter  of  this  Ring  is  2  %  of  Saturn's  Dia- 
meters ;  and  the  Dlft  tnce  of  the  Ring  from  the  Planet,  is  abouO 

H    .'  the 
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the  Breadth  of  the  Ring  it  fdf.     See  Hugens  his  Sj/iema  Sa-^ 
turmanay  1659.     In  one  Revolution  of  Saturn^  this  Ring  is 
twice  very  open,  viz.  when  I2  is  in  n  and  t ,  and  twice  quite 
ihut,  viz.  when  "ft  is  in  "R  and  K. 
Roman  IndiSim.    See  Cycle. 


s. 

• 

CAgiiiarius^  is^hc  pinth  compleat  Sign  of  the  Zodiac  ;  but  in 
^Calculations,  Number  8,  and  charafter'd  thus  ^.  The 
Earth  enters  this  Sign  about  the  loth  Day  of  May, 

Saros^  is  a  Period  for  Eclipfes,  and  called  both  by  Mr  Flam^ 
Jleed^  ^ndDr  Halley,  the  Chaldean  Saros;  it  contains  in  Leap- 
Year  18  Years,  11  Days,  7  Hours,  43*  15'^;  in  a  common 
Year  18  y.  10  d.  7  h.  43'  15'^:  The  mean  Motion  of  the 
Sun  and  Moon  in  18  y.  11  d.  7  h.  43'  15*'  arc  equally 
o*^  10^  48^  6^' ;  of  the  Moon's  Apogem  6^  13^  39'  3411 ;  of  her 
Retrograde  Node  iiS  18^  43*  38'',  and  of  the  Moon  from 
the  Sun,  nothing.  This  in  the  74th  Page  of  my  Syftem  of  the 
Planets  demonflrated  I  call  Mr  Whifton'j  Period  i  but 
Dr  Halley  aflured  me,  that  that  Gentleman  had  it  from  hlmfelf, 
and  defired  me  to  let  the  World  know  fo  much.  X^is  Period 
may  ferve  very  well  for  common  ufe  to  examine  Eclipfes 
'  by  ;  but  not  to  truft  to  for  the  precife  time :  Therefore  I  refer 
you  to  the  following  Precepts  ;  where  you  have  the  exaft  me- 
thods of     omputing  them. 

Satellites^  by  Ailronomers  are  taken  for  thofe  Planets  wha 
are  continually  waiting  upon,  or  revolving  about  other  Planets  ; 
as  the  Moon  may  be  called  xbR  Satellite  of  the  Earth  j  and  the 
reft  of  the  1  Planets  Satellites  of  the  Sun ;  but  the  Word  is 
chiefly  ufed  for  the  new-difcovered  fmall  Planets,  which  make 
.their  Revolution  about  Saturn  and  Jupiter  j  of  which  there 
are  five  about  Saturn^  and  four  about  Jupiter^  which  were  firft 
difcovered  by  Galilaus, 

Saturn  is  one  of  the.  Primary  Planets,  and  the  higeftof  all 
,in  the  Planetary  Syftem :  He  performs  his  Revolution- round 
the  Sun  in  29  Years,  174  Days,  6  Hours,  36'  26^L  For  his 
other  Motions  fee  the  following  Tables  :  He  is  Retrograde  once, 
every  Y-ear.  And  is  called  Chronusy  Falcifer^  Phanon^  and 
Marked  thus  t . 

Sccnograpbic  ProjeSlion,  is  what  is  commonly  called  Perfpec^ 
tive, 

SMium^ 
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Schdium^  is  a  (hort  Critical  Expofition,  gained  from  a  for- 
mer  Demonft ration,  or  a  Corollary  wanting  an  Explication. 

Scorpio^  is  the  eighth  Sign  in  the  Zodiac,  nuirked  tjius  ni ;  but 
in  Calculation,  Number  7.  Unto  this  Sign  the  Earth  comes 
about  the  9th  Day  of  JpriL 

Sea/on  of  the  Year.     See  ^artet§  of  the  Tear, 

Secondary  Planets y  are  fuch  as  move  round  others,  whom  they 
refpedl:  as  the  Center  of  their  Motion,  though  they  move  alfo 
along  with  the  Primary  Planets  in  the  Annual  Orbit  round  the 
Sun ;  and  thefe  are  the  Moon  and  the  Satellites  of  Saturn  and 
Jupiter. 

Second^  the  Sixtieth  part  of  a  Minute,  either  of  Time  or 
Motion. 

Secondary  Circles^  are  all  Circles  which  interfeft  one  of  the 
fix.  great  Circles  of  the  Sphere  at  Right  Angles ;  fuch  are  the 
Circles  of  Longitude^  cutting  the  Ecliptic  at  right  Angles  ;  alfo 
the  Azimuths^  or  Vertical  Circles  in  refped  of  the  Horizon. 

Semita  Luminofo^  is  a  Name  given  by  Mr  Childrey  in  his 
Britannica  Baconicay  Pages  183,  184,  to  a  kind  of  lucid  Tradl 
ill  the  Heavens,  which  a  little  before  the  Vernal  Equinox  (he 
faith)  may  be  feen  about  6  o'Clock  at  Night,  extending  from 
the  Weftern  Edge  of  the  Horizon,  up  towards  the  Pleiades. 
CaJJini  and  Fatio^  faith  it  may  be  feen  about  the  latter  end  of 
February^  arid  the  beginning  of  OHoher. 

Semiquadrate^  is  one  of  Kepler's  new  Afpefts,  marked  thus 
S.  q.  and  is  when  two  Planets  are  diftant  from  each  other 
1  S.   15^.  Oftile,  or'Sefs.  Quadrate. 

SemifextiUy  is  one  of  Kepler*s  new  Afpe£b,  and  marked  thus 
SS ;  it  is  made  by  two  Planets  of  the  diftance  of  one  Sign  from 
each  other. 

Semiquintiicy  is  when  Planets  arc  diftant  from  one  another 
36**,  marked  thus,  Dec.  Decile^ 

Senfible  Horizon.     See  Horizon.  * 

Septuagefima  Sunday,     ^e  ^uadragefima. 

Septentrional^  northern. 

Sequitert'tanal  Proportion,  is  when  any  Number  or  Quantity 
contains  another  once  and  one  third. 

'     Serpens^    a  northern    Conftellation,    called    the  Serpent    of 
Ophiuchus. 

Serpentariusy  or  Ophiuchus^  the  Serpent-bearer  a  norti  em 
Conftelhtion. 

Sefquialteral  Proportion,  is  when  any  Number  or  Qiiantity 
contains  another  once  and  an  half,  and  the  Number  fo  contafn- 
cd  in  the  greater,  is  faid  to  be  to  it  in  Subfefqu'ialteral  Propor- 
tion, Sefquiquintile^ 
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Sefgulguintilcy  is  an  Afpcfl:  of  tbc  Planets  when  3^  ggP 
diftant  from  each  other. 

Sefquiquadrate^  is  a'neV  Afpeft-of  4S.  15^,  marked  ijiu3 

Ss,  q»  ;  ^  - . 

'  Setting  of  the  Heavenly  Bodies,  is  when  they  go  down  ia  the 
weftern  Horizon.  This  ^cither  uuc,  or  apparent:  In  the 
following  DoSrine  of  the  Spsre  I  have  (hewn  how  to  copu- 
late both  for  any  Time  and  Place. 

Sexagenary  Tables^  were  Table  contrived  formerly  fpr  Ending 
the  p.irt  Proportional  of  an  Hour,  Degree,  isfc.  but  4ow  they 
are  quite  out  of  Doors  as  being  better  fupplicd  by  the  Logiilical 
JLrOgaritlHjis. 

SextiUy  is  an  Afpeft  of  the  Planets,  when  they  are  di^anf 
two  Signs,  60  Deg.  being  a  fixth  Part  of  the  Zodiac,  and 
piarked  thus  ^. 

Sidertal  Tear,   is  the  Space  of  Time  the  Earth  is  gcSng 
round  the  1%  Signs  of  the  Zodiac  in  refpedl  of  the  fixed  Stars, 
which  is  365  D.  6  H.  9^  24M  27^'L 

StgnSy  are  the  12' Signs  of  the  Zodiac,  Jrles  v,  Taurus ^^ 
Gemini  JT,  Cancer  as,  Leo  ft,,  Virgo  ftlf,  Libra  a,  Scorpio  n^, 
pagiftary  ^,  Capricorn  Vf,  Aquarius  ::xZf   Pi/ces  X. 

Sinijier  Ajpecl,  is  made  according  to  the  order  of  the  Signa 
(rom  Ariei  to  Taurus,  &c. 

Sirius,  one  of  the  brighteft  fixed  Stars  in  the  Heavens. 
Slow  in  Motion :  The  Planets  are  always  flow  in  Motion ' 
lyhen  their  Anomalies  are  o  Signs. 

Sclar  Year,  is  either  Tropical  or  Siderial  \  which  &e  under 
thefe  Words.  ^ 

SoljTtce,  is  the  Time  when  the  Sun  (apparently)  enters  the 
Tropical  Points  Cancer  and  Capricorn ;  is  got  fartheft  from  the 
pquinodial,  and  before  he  returns  back  towards  it,  ieeming 
to  be  for  fome  Time  at  a  fland,  wk.  th;^t  part  of  the  Ecliptic 
before  and  after  the  Tropical  Points,  lies  near  parallel  to  the 
Equincdial,  and  confequently  while  the  Sun  moves  through 
thefe  10  Deg.  of  the  Ecliptic,  his  Declination  is  infenfihly  al- 
tered. The  Summer-Solftice  is  called  Efiival\  and  the  Winter 
HyemaL 

Soljiitial  and  EquinoHial  CoVure^,  are  two  great  Circles  of 
^he  .Sphere,  meeting  in  the  Poles  of  the  World,  and  cutting 
pach  other  at  right  Angles,  pailing  through  the  four  Cardinal 
Points  :  That  which  pafleth  through  Aries  and  Libra,  is  called 
f he  EquinqSiial  Colure  ;  and  that  which  pafleth  through  Cancer 
and  Capricorn^  the  Solfiitial  Colure*  '    . 
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Saund^  feems  to  he  produced  by  die  fubtijer  ^d  more  cthe- 
ml  Paxts  of  the  Air,  hds^g  lorm^d  and  modified  into  a  great 
foait^y  (saa)!  M^Sss  or  Contextures,  exa&ly  fimilftr  io  tfap 
Figure,  wbA  Coniteftuijes  ?re  made,  1^  tbcCollifion  nqd  pecu/- 
Jiar  Motion  of  the  Sonorous  Body,  ai»d  ijying  off  from  it,  arc 
dij^fed  ^  round  JA  the  J^edJum,  and  there  do  zScSt  the  Organ 
of  the  ]E^  in  .one*  and  the  fame  manner.  Sir  J/aac  Niwtoft, 
found  by  a  very  nice  Experiment  that  Sound  moves  96S  Feet  ia 

a  feqond  of  Ti»c- 

Southing  of  the  Stars^  is  the  fame  with  the  time  of  their  cul- 
minating, or  being  upon  the  M^^dian  j  for  the^  they  are  juft 
pot  half  way  Qf  their  Jourijey  betwixjt  their  rifing  ai»d  letting. 

Southirn  Signs.     See  Auftral 

Spheric  Geometry^  or  Projcaioix,  is  the  ^rt  of  defcribing  on 
jL  Plain  the  Circles  of  the  Sphere,  or  ^ny  part  of  tbena,  in  their 
juft  Pofitionafid  Proportion  ;  and  of  meafurii^g  i^r  Ar]i:s  and 
Angles  when  proje<3ed.  Tbe  Circles  of  th^  Sphe^,  as  to  their 
Projection  on  any  Plane,  ^re  ^f  foi^r  ki^ds. 

1.  The  Pfimitivi  CircU^  or  Limb  which  bounds  the  Pro* 
jeftioii,  and  with  which  'tis  always  made. 

2.  A  Dir^  Circliy  iriioTe  Plane  is  direOly  oppofite  to  the 
J£ye  $  ox  when  the  Eye  is  in  the  Axis  of  the  Plane, 

'3.  Of  a  Right  Circle^  wfaofe  Plane  is  Coincident,  (that  is^ 
falling  one  upon  another)  with  the  Axis  of  the  Eye,  or  with  the 
Vifuad  Ray,  and  pafles  thrp'  the  Center  of  the  Primitive. 

4.  An  Oblique  Circh  whofe  Plane  lies  Oblique  to  the  Axis  of 
the  Eye,  fo  that  it  makes  unequal  Angles  with  it. 

Spots  in  the  Sun,  or  Macma*  'Tis  certain,  thofe  Opake 
Maub  which  we  fee  through  the  Telefpope  at  the  Sun,  are  not 
Planets  revolving  at  any^  ^ven  the  leaft  diftaiiee  from  him  ) 
but  Spoils,  adhering  to  'nim,  revolving  but  once  in  about  25! 
Days ;  by  which  we  come  to  know  ^be  Sun's  Rotation  round  its 
Axis.' 

Stars,  are  thofe  glorious  fparkling  Diamonds  in  the  Canopy 
ot  Heaven,  moving  in  that  wonderful  Order  which  was  given 
-  them  at  the  Creation  by  the  Almighty  Tetragrammaton,  who  then 
gave  them  a  Law  that  Jhall  not  he  broken,  Pfalm  cxWiii.  6.  of 
which  there  are  two- forts,  vi%^  Fixed  and  Earratic  \  which 
Wprds  fee. 

•  hatim 
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-  Statitn  in  Aftronomy,  fignifies  certain  Places  in  the  Zodiac, 
where  a  Planet  being  arrived,  feems  to  ftand  ftill  for  fome  time 
in  the  fame  Degree  and  Minute,  and  is,  their  bei^  Stationary  •; 
which  always  happens  juft  before  and  after  theirbeing  Retro- 
grade.    See  Point  of  Station. 

SucceJJion  of  the  Signs,  is  tiiat  Order  in  the  which  they 
are  ufually  reckoned  ;  as,  ifirft,  Jries^  Taurus^  Gemini^  &€• 
See  Signs, 

Summery  one  of  the  four  Quarters  or  Seafims  of  the  Year; 
which  kcy 

Surnmer-Solflice.     See  Soljlice. 

Sun^  was  one  of  the  fcven  Planets  (but  is  now  exempted}  and 
refteth  fixed  in  the  Center  of  the  Planetary  Syftem,  and  gives 
Light,  Heat,  and  Motion  to .  all  the  feven  Planets.  By  the 
Poets  he  is  called  jfpolloy  Itios,  Phtebus^  Titon,  and  thus  mark- 
ed ©.  His  Chariot  is  drawn  by  four  very  fwift  Horfes,  whole 
Names  are  Molus^  MtboUj  Phlegon^  and  Pyrois. 

Sun's  Beams.  A  Star  or  a  Planet  is  faid  to  be  under  the  Sun's 
Beams  until  they  be  more  than  17  Deg.  elongated  from  his 
Body,  either  before  or  after  him  ;  for  till  then  they  cannot  be 
feen  with  the  naked  Eye. 

Sunday  Letter,     See  Dominical  Letter^ 

Superiour  Planets^  are  Mars^  Jupiter  and  Saturn ;  they  arc 
fo  called,  becaufe  they  move  in  Orbits  round  the  Suii,  which 
are  larger  than  that  of  our  Earth,  and  fo  are  above  us  with  re- 
gard to  the  Sun,  and  can  never  come  between  our  Earth  and 
him. 

Swift  in  Motion.  AJl  the  Planets  ,are  fwift  in  Motion  when 
their  ipean  Anomaly  are  fix  Signs. 

SyderialYear.     SccSideriaL 

Symbols^  are  Marks  or  Signs,  of  things  invented  by  an  Artift, 
and  peculiar  to  feveral  Sciences,  by  which  the  knowledge  of  the 
things  themfclves  is  always  Aiore  expeditioufly,  and  mofl  times, 
more  clearly  conveyed  to  the  Learner ;  efpecially  after  a  little  he 
hath  enured  himfelf  to  them.  What  Symbols  I  make  ufe  of  in 
^isTreatife^  are  thefe  following : 
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^  Given. 

O  Required. 

R.  RadiuSjOrRetregrade. 

-j-  Plusy  more,    . 

•—  AiinuSy  U/s,    . 

X  MuItiplitaiioTu 

-7-  Divtfion. 

^z,  Equal  t^ 

cr.  Side. 

crs*  Sides. 

<  ^ngle. 

<^<Angleu 

z  Sum. 

X  Different* 

D  Square. 


^  Root. 

S.  5/«ir. 

C.  S.  C<7.  5/W. 

Sec.  Secant. 

C.Sec.  C(?.  S^r<7«f: 

T,  Tangent. 

C.  t  C«.  Tangent, 

^  Degrees. 

'  Minutes. 

n  Seconds. 

/.  -A. 

A  Triangle. 


Sydonical  Anomaly^  in  the  Moon*s  Syftem,  i«,  the  Aggregate 
.of  all  her  Anomalies  in  one,  viz:.,  her  Mean,  Equated,  Corre£ty 
and  Laftly,  her  Synodical  Anonfialy, 

Synodical  Months  is  the  fpace  of  time,  viz..  2g  Days,  I  a 
Hours,  45'  contained  between  the  Moon's  parting  from  the 
Sun  at  a  Conjun£i:ion,  and  returning  to  him  again;  during 
which  time  (he  puts  on  all  her  Phafes. 

Synodical  Revolution^  is  that  Motion  whereby  the  Moon's 
whole  Syftem  is  carried  along  with  the  Earth  round  the  Sun^ 

Syjiem^  properly,  is  the  regular,  orderly  CoUedion  or  Com- 
putation of  many  things  together.  In  Aftronomy,  the  Syftem 
of  the  World  is  the  Order  wherein  the  Planets  move  round 
the  San,  of  which  there  are  feveral  forts ;  but  are  all  exploded 
except  the  Copernican, 

Syzygia  in  AftrOnomy,  is  the  fame  with  Conjunftiqn  of  any 
two  Planets,  or  Stars  j  or  when  they  are  referred  to  the  fame 
Point  in  the  Heavens ;  that  is,  being  in  the  fame  Sign,  Degree, 
and  Minute  of  the  Ecliptic^  by  a  Circle  of  Longitude  paffing 
through  them  both: 


T. 


r Abies  A/lronomtcal<i  are  fuch  as  are  annexed  thereunto. 
Tangent  of  an  ArCh  or  Angle  in  Geometry,  is  a  right  Line 
drawn  without  the  Circle  perpendicular  to  the  Radius  as  C  B  and 
C  D,  and  b  e  are  Tangents  in  the  following  Figures. 


By 


ifi 


Aflnnotnkdl   D  s  f  i  n  f  t  i  o  n  s. 


Ndte^  That  Radius  \%  a  Mean  Proportional  between  the  Tatf^ 
gent  of  an  Arch,  and  the  Tangent  Complement  of  Hbt  frme 
Arch. 


Demoriftrafion  ^^r  Euclid  13,  6% 


Take  the  Tangent  c  D  and 
fct  it  horn  a  to  b^  in  the  lower 
Diagram  ;  t^ke  the  Co.  Tan- 
gent b  fj  and  fet  it  from  b  t0c: 
B'lSeSt  a  c  in  ^,  on  ^  as  a  Cen-* 
ter  with  the  Radius  ia^zm  c\ 
firike  the  Semicircle  aY}  e\  at 
b  creft  a  Perpendicular  to 
touch  the  Periphery  at  D  ;  fo 
fliall  ^  D  be  the  Geometrical 
Mean^  and  is -equal  to  the  Ra- 
dius a  b  of  the  upper  Dia« 
gram. 


Alfo  Radius  IS  a  Mean 
Proportional  between  the 
Sine  of  an  Arch,  and 
the  Secant  Complement 
of  the  fame  Arch,  as  is 
pfoved  above. 


a 
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STtf  drofw  a  Tangenf-Line  to  a  given  Circk. 

Open  the  Compaffes  to  any  convenient  Extent,  and  on  the 
Center  A,  draw  the  given  Circle  ;  fct  one  Foot  in  D  (in  any 
part  of-  the  Circumference)  and  fwccp  the  Semicircle  ABC; 
draw  A  B,  the  Radius  of  t\^c  given  Circle  from  its  Center,  tQ 


t^  Cir^na^fe^nce  wberie  the  Semicircle  interfedh  it ;  then, 
draw  B  C  to  meet  the  Diameter  of  the  Semicircle  at  C,  and 
'tis  doi^e;  fo  fluH  B  C  be  a  true  Tangent  to  the  given  Circle, 
as  was  requifed :  Becaufe  the  Angle  A  B  C  is  a  right  Angle, 
^  1^&»i  n>ade  in  a  Semicircle  i  ^per  Euclid  3 19  3. 

Or  which  is  better,  fet  the  Radius  from  B  to  D,  an^  frpin 
X)  to  C9  draw  B  D,  wd  'tis  done, 

Taurus^  is  the  fecond  Sign  in  the  Zodiac,  unto  which  the 
£artb  Goiaes  about  the  Jj^th  Day  of  OSiober  y  it  is  marked  thus 
Xij  and  in  Calculations  numbred  with  the  Figure  i. 

TeUfcope^  is  an  Inftru^ient  by  which  wedifcoverObjefts  at  a 
diftarice:  Of  which  there  are  two  forts,  viz.  the  Refraderand 
Reflc6ter ;  of  the  latter  there  are  the  Neuutonian  and  Gregorian ; 
which  though  very  fine  Inventions,  yet  they  labour  under  fuch 
Inconveniencies  as  render  them  hitherto  of  no  great  ufe  ; 
which  is  likely  to  continue  as  long  as  the  metaline  Speculum  is 
fu^ecSt  totarnifli:  So  that  for  coeleftial  Obferviltions,  the  Rer 
frafting  Telefcope  is  by  much  the  beft. 

Telefcopical  Stars,  are  thofc  that  are  nqt  vifible  to  the  nak^d 
Eye,  but  difcoverable  only  by  the  help  of  a  TekfcQ;e.  « 

1  Timp^erate 
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Temperate  Zone,  are  two  Spaces  on  the  Earth  contained  bo« 
tween  the  two  Tropicks  and  Polar  Circles.     See  Zme. 

Terms^  at  Wejlminjter  j  there  be  four  every  Year,  during, 
which  Time  Matters  of  Juftice  are  difpatched. 

The  firft  is  called  Hillary'Termj  which  begins  the  23d  of 
ycnuary^  and  ends  the  12th  of  February. 

The  fecond  is  called  EaJler'Term^  which  begins  (always)  the 
Wednefday  Fortnight  after  Eeffter-Day^  and  ends  the  Monday 
next  after  Jfcenjion-Day. 

The  third  is  called  Trinity-Term^  it  begins  the  Friday  next  after 
Trinity-Sundayy  and  ends  the  Wednefday  Fortnight  after. 

The  fourth  is  Michaelmas-Term^  which  begins  the  .23d 
Day  of  ORoher^  and  ends  the  28th  Day  of  Nevemher  next  fol- 
lowing. Nete^  that  Eajler  and  Trinity-Terms  are  moveable; 
and  how  to  find  fhem  yearly  you  will  meet  with  in  a  Table 
following. 

Terms^  begin  three  Dajrs  fooner  at  Dolors  Commons  than  at 
JVeJiminJier. 

Oxford  Terms^  arie  four,.  tr/«.  Hillary^  or  Lent-Term^  begins 
January  the  14th,  ends  the  Saturday  before  Palm-Sunday, 

Edjier-Term  begins  the  lOth  EHty  after  Eajler^  exclufive; 
that  is  Wednefday  Sev'night  following,  ends  the  Thurfday  before 
Wbitfuntide. 

Trinity-Term  begins  the  Wednefday  after  Trinity-Sunday^  ends . 
after  the  Aft  fooner  or  later,  as  the  Vice- Chancellor  and  Con- 
vocation pleafe, 

•  Michaelmas-Term  begins    OSober  10,    ends  December    17. 
Note^  the  Monday  after  the  6th  of  July  the  Aft  begins. 

Cambridge-Terms ;  Lent -Term  begins  January  13,  ends  the 
Friday  before  Palm  Sunday. 

Eafter-Term  begins  the  Wednefday  Sev'night  after  Eafier^ 
ends  the  Thurfday  before  Whit-SumUsy. 

Trinity-Term\)eg\n%  the  Wednefday  zhet  Trimty-Sunday^  ends 
the  Friday  after  the  Cemmencement. 

Michaelmas-Term  begins  OHober  xo^  ends  December  16. 
Notey  the  firft  Tuefday  mjuly  the  Commencement- jf£t  begins. 

The  Irijh-Terms  are  the  fame  as  Weftminftery  except  that 
Michaelmas-Term y  which  begins  0^#^^  13,  adjourns  to  Novem^ 
ber  3,  and  from  thence  to  the  6th ;  it  hath  feven  Returns. 

^      The  Scotch-Terms. 
CandlemaS'Term  he^ms  January  23,  ends  February  12. 
Whitfuntide-Term  begins  May  25,  ends  June   i 

Lammas'* 
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LammaS'Term  begins  July  2O9  ends  Jugu/i  8. 

JUartinmaS'Tifrm  begins  iJvoimbtr  3,  ends  Novemhir  29. 

The  two  Learning- Vacations  in  the  four  Inns  of  Court,  Lon- 
dofij  viz,  the  two  Temples^  LincMs'Ifm,  and  Gray^s-Intiy  be- 
gin the  ir&  Sunday  in  Lenty  and  the  Rr A -^fter  Lammas-Day^ 
and  continues  three  Weeks  and  three  Days. 

N.  B.  If  the  Beginning  and  End  of  any  of  thefe  Terms 
fall  on  Sunday^  then  the  Beginning  or  Ending  of  the  fame  is 
on  Monday  next  following. 

Terraqueous  Ghbt^  fignifies  the  Terreftrial  Globe,  from  Terra 
and  Aqua  \  that  is,  Earth  and  Watery  as  they  both  together 
conftitute  one  fpherical  Body. 

Theorem^  is'when  fomething  ispropofed  to  be  demonftrated. 

Time^    is  a  certain  Meafure  depending    on   the  Motions  of 
the  heavenly  Bodies,   by  which  the  Diftance  and  Duration  of  ^ 
things  are  meafured. 

Ttme  of  Incidenc£y  is  the  time  from  the  Beginning  to  the 
Middle  of  an  Eclipfe,  and  in  the  Moon's  Eclipfe  is  always 
equal  to  the  Time  of  half  Duration. 

Time  of  Repletion,  is  the  7'ime  from  the 'middle  of  a  folar 
Eclipfe,  to  the  end  thereof.  I 

Torrid  Zone^  is  the  Space  on  the  Earth  betwftn  the  two  Tro-^ 
pics.     See  Zone, 

Tranfit  in  Aftronomy,  fignifies  the  pafling  of  any  Planet  jufl 
by,  or  under  any  other  fixed  Star ;  or  of  the  Moon  covering, 
or  gobgclofe  by  any  other  Planet :  Alfo  the  Tranrits  of  Venus 
and  Mercury  over  the  Sun's  Disk  are  underftood  in  the  fame 
fenfe ;  that  is,  when  they  pafs  between  us  and  the  Sun,  fo  as 
to  make  a  black  Spbt  on  his  Body. 

Tredecile,  or  Sefquiquintiley  is  a  new  Afpe£l:  of  3  Signs,  18 
Degr.  and  marked  thusT.  d« 

Trine  JfpeHy  is  the  Difiance  of  120  Degr.  or4^igns,  and 
is  marked  thus  A  • 

Triplicate  Ratio,  in  four  continual  Proportionals,  is  the  Pro- 
portion of  the  firft  Term  to  the  fourth.  As,  in  thefe  four 
Numbers,  which  are  proportional  2:4:6:  12,  See  Proportion, 

Tropics,  are  two  Icflcr  Circles  of  the  Sphere,  parallel  to  the 
Equinoctial,  and  23  Degr.  29  Min,  diftant  therefrom,  being 
the  Bounds  or  Limits  of  the  Sunfs  greateft  Declination,  North 
and  South.  That  which  lyetji  between  the  Equinodtial  and 
north  Pole,  is  called  the  Tropic  of  Cancer  ;  and  the  other  bc-r 
tween  the  Equinoctial  and  the  fouth  t^ole,  tlie  Tropic  of  Capri-^ 
com.  When  the  Earth  is  arrived  to  tlie  Tyipic  of  Capricorn^ 
whiph  is  about  the  loth  Day  of  June^  (he  maketh  longed  Days 

I  2  ta 
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to  all  the  northern  Inhabitants  ;  and  returning  towards  Khe 
Equino6lial,  when  being  arrived  to  the  Trcpic  oi  Cancer^  which 
is  about  the  loth  oi- December^  (be  then  makes  lotigeft  Nights 
and  ihorteft  Days  to  all  that  dwell  on  the  North  fide  of  the 
EquinoiElial ;  and  to  thofe  that  live  in  fouth  Latitudes,  juft  the 
contrary  Appearances,  You  muft  underftand;  that  the  Sun  is 
Always  apparently  diametrically  oppofite  to  the  Earth. 

Tropical  Points^  are  the  very  Points  where  the  Ecliptic 
toucheth  the  two  I'ropicSy  which  is  in  the  very  beginning  of 
Cancer  and  Capricorn^  where  the  Solftitial  Cplure  cuts  them.  ' ' 

True  Pkce,     See  Place. 

Twilight,  is  that  dubious  half  Light  which  wc  perceive  be* 
fore  the  Sun-rifing  and  after* Sun- fetting.     'Tis  occafioned  by 
^thc  Earth's  Atmofphere,  and  the  Splendor  of  the  £ther  which 
environs  the  Sun.      The   Ethereal  accended    Atmofphere    of 
the  Sun,  not  fetting  fo  foon  as,  and  rifing  before  the  Sun  ;  and 
the  Sun's  Rays  alfo  illuminating  the  Earth's   Atmofphere  be-  ' 
f6re  the  Body  of  the  Sun  ctvt  appear,  occafions  a  Light  alwayt 
preceding  at  the  rife,  and  fubfequent  to  .  the  fetting  of  that 
glorious  Body:    Which,  though  becaufe  of    many  accidental 
Variations  in  bo^h  the  Sun's  and  Earth's  Atmofophere,  it  can-r 
not  be  always  of  the  fame  Degree  of  Duration  or  Brightneis  j 
yet  it  ufually  holds  in  the  Evenings,  till  the  Sun  b  about^  i8 
Degrees  below  the  Horizon,  and  appears  fo  long  before  his  rifing 
in  the  Morning.     But  from  a  due  Confideration  of  the  Sphere 
it  felf,  it  will  be  eafy  to  determine  in  any  Latitude  where  the 
Parallel  of  Declination  interfeds  the  Parallel  of  i8  Degrees: 
For  to  the  Complement  of  the  Latitude,  add  the  Complement 
of  the  Sun's  Declination,  and  the  diflance  of  the  Parallel  of 
i8  Degr.  from  the  Zenith  ("which  always  is  io8  Degr.)  if  the 
half  Sum  ^  thefe  three  be  equal  to   io8,  then  that  is  the  Day 
the  Parallel  of  Declination  cuts  the  Parallel  of  i8   Degr.  on 
which  Day  the  Sun  has  fuch  Declination  as  /makes  up  that  Sum 
above-named,  and  is  the  "Day  that  there  begins  to  be  no  Night, 
but  Twilight,  which  is  about  M(iy  ii  ;  and  when  the  Sun  his 
pafled  the  Tropic,  there  is  another  Day  of  the  fame  Length 
^Ith  the  former,  which  in  this  our  Latitude  of  51^  32'  North, 
will  be  found  to  be  July  10,  on-  which  Days  the  Sun  has  the 
fame  Declinajion,   and  confequently  muft   rife  and  fet  at  the 
fame  Hours  i   Sa  that  from  May  11  to  July    10  there   is   no 
Night  butTwilight.     But  when  the  half  Sum  above-mentioned  is 
^ore  than  108  Degr.  then  there  is  perfe(^'  Darkpefs  at  Mid- 
f^ight  5  prpve^  thus.     See  the  Wprk, 

Sun'51 . 
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Whofe  Complement  is  the  Sun's  Declination 

Look  the  Days  of  the  Month  anfwering  this  Declination  of 
the  Sun,  and  you  will  find  them  to  be  May  ir,  when  the  Twi- 
light ceafes,  and  July  10,  when  it  begins  to  be  perfeft  Night 
again  at  Londm. 

Example  2.  At  Madrid  whofe  Latitude  is  40®  lo^  what 
pay  doth  the  Twilight  feafe,  and  when  doth  it  again  begin  I 

•         f 

Parallel  of  Twilight         -: •  -— -  108       o 

Co,  Latitude  fubt.  —  ■    >  49    ^o 

Rem.   '         *•  ■        ^'  58     10 

This  being  lefs  than  the  Sun's  lead  diftance  from  the  north  Pole 
66^  31  ^  fliews  there  is  p^rfe^l  Darknefs  all  the  Month  of  ywii 
in  that  Latitude.  Which  how  to  work  you  will  find  in  tho 
DoHrine  of  the  Sphere. 

'  Tycbonian  Syjfem^  is  that  Hypothrfis  framed  by  TySo  Brahe^ 
in  which  he  puts  the  Earth  at  reft,  as  the  Center  of  the  Moon 
and  fixed  Stars;  but  the  Sun  moving  round  the  Earth,  is  the 
Center  of  the  Primary  Planets.    Ih^ve  exploded  tiiis  Syfiem* 

'     •  .  v;- 

T^Acuum^  is  by  Phyfiologifls  fuppofed  to  be  a  Space  devoid  of  al( 
^  Body;  and  the- Planetary  Regions  in  which.,  the  Heavenly 
Bodies  movey  muft  needs  be  fuch ;  for  other^ife  a  Refiftance 
muft  accrue  to  the  Planets  Motions,  which  though  never  fo 
fmall,  would  in  time  be  fenfible,  and  have  an  effe£^  in  retarding 
the  Motion  of  the  heavenly  Bodies:  But  no  fuch  thing  hath  yet 
ever  been  obferved  or  difcovered,  though  the  contrary  is  certain. 
Befides,  fuch  a  thin  Vapour  as  the  Tail  of  a  Comet,,  can  move 
through  the  Mther^  (as  fomc  call  it)  with  incredible  fwiftnefe, 
without  being  diifipated  or  drawn  from  it*s  Naturaf  Courfe ; 
which  is  in  it  felf  a  Demon ftration  that  there  muft  be  a  kind  of 
Vacuum  in  thofe  Celeftial  Regions. 
f^^triqtiqn  in  Aftronoo^y,     Sec  4f^U  of  Reflexion. 


62^         Afirtmmcal  Definitions. 

Vi^oTy  a  Line  fuppofed  to  be  drawn  from  any.  Planet  moving 
round  the  Sun,  or  Focur  of  the  Eilipfis,  by  which  it  delcri&es 
proportional  Area^  in-proportional  Times. 

Ven}i5^  is  the  Name  of  one  of  the  fevcn  Planets,  and  is  the 
aioft  fplendid  of  aH  the  Primary  Planets:  For  when  flie  is 
Occidental,  and  at  her  greateft  Elongation  from  the  Sun,  fhe 
often  (hines  fo  bright  as  to  caft  a  Shadow  on  the  Earth  ;  <  ihe 
has  her  Increafeand  Decreafe  in  Light  as  the  Moon,  and 
moves  in  an  Orb  between  the  Earth  and  Mercury^  making  her 
Revolution  round  the  Sun  in  224d.  46h.  19*  24^',  and  is  never 
found  further  off  the  Sun  than  47^1  38'  35*L  She  has  the  leaft 
Eccentricity,  but  the  greateft  Geocentric  Latitude:  For  when 
Retrograde  in  jT*,  (he  will  have  more  than  8  Dcgr.  north 
Latitude  ;  and  when  Retrograde  in  'tK,  her  Latitude  will  be 
9  Degr.  fouth.  Every  eight  Years  you  may  nearly  find  her  in 
the  fame  place  of  the  Heavens.  She  is  called  Aphrodite ^  Cytbe* 
rioy  Erycina^  and  marked  thus  ^ . 

Veriext^  is  that  Point  in  the  Heavens,  juft  over  our  Heads^ 
and  the  fame  with  Zenith  ;  which  fee. 

.  Vertical  Circles^  the  fame  with  Azimuths,  which  fee, 

VefpeVy  the  Evening. 

Vejpertine  in  Aftronomyi  .when  a  Planet  fets  after  the  Sun,  it 
is  faid  to  be  Vefpertine. 

Via  LaSiea^  the  fame  with  Milky-Way^  which  fee. 

Vindemiatrixn^  a  fixed  Star  of  the,  third  Magnitude  in  the 
Conftellation  Virgo, 

VirgOy  one  of  the  twelve^  Signs  of  the  Zodiac,  but  the  fixth 
in  Order,  and  thus  marked  nji ;  but  in  Aftronomical  Calcula- 
"  tions,  numbered  with  the  Figure  5.    .The  Earth  enters  this 
Sign  about  the  8th  Day  of  February. 

Vijible  ConjunSfion  of  the  Sun  and  Moon  (in  Aftronomy)  laf 
that  which  is  feen  by  an  Eye  from  the  Earth's  Superficies,  which 
always  differs  from  the  Time  of  the*  true  Conjunftion,  except 
they  be  conjoined  in  the  Nonagefime  Degree ;  and  then  the 
true  and  vifible  or  apparent  time  is  the  fame :  The  reafon  of 
which  difference  is.  that  the  true  Conjun&ion  is  made  by  a 
'Line  fuppofed  to  be  drawn  through  the  Earth's  Cepter ;  and 
the'  Vifible,  by  a  Line  from  its  Superficies :  From  hence  it 
will  follow,  that  if  the  true  Conjundion  fall  in  the  Oriental 
i>  Quadrant,  ^hat  is,  between  the  Nonagefime  Degree  and  the 
Eaftern  Horizon,  the  Moon's  Place  is  put  forward  by  the  Paral- 
lax of  Longitude,  and  then  will  the  Vifible  Conjunftion  be  be- 
fore the  True.  But  if  the  True  Coiijunftion  fall  in  the  Occi- 
dental, that  is,  between  tjie  Nonagefime  Degree  and  the  Weftern . 

Horizon^ 
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HoriKon,  the  Moon's  Place  is  them  retarded,  or  put  back  fo 
much  as  is  the  Parallax  in'  Longitude  ;  confequently  the  Vifible 
or  Apparent  Conjundion  will  follow  the  true' Time.     The 
Knowledge  of  thefe  are  of  very  great  Importance  iti  the  Calcu-. 
lation  of  Solhr  Eclipfes. 

Vmbelicus^  in  an  EUipfis,  is  that  Focus  about  which  the  Mo^ 
tion  of  a  Planet  is  made,  and  which  it  refpedb  as  its  Center : 
So  that  either  Focus  may  be  called  by  this  Name. 

Under  the  Surfs  BeamSj  is  when  a  Star  or  Planet  is  within 
17  Degn  of  the  Sim's  Body,  either  before  or  after  him ;  fo 
that  then  they  cannot  be  feen  with  the  naked  Eye.. 

Uttiverfe ;  the  whole  Mafs  of  material  Beings,  as.  Heaven,. 
Earth,  Stars,  ^c.  are  called  by  this  Name. 

Volvay  the  great  Kepler^  confidering  bow  our  Earth  will  ap- 
pear to  the  Inhabitants  of  the  Mdon^  if  thoit  be  any  fuch  ; 
Wx.  that  it  will  feem  a  large  Moon  to  them  15  times  greater 
than  their  Planet  doth  to  us  at  the  Full ;  in  24  Hours  time  re- 
volving round  its  Axjis^  (as  will  be  eafily  difcoverd  by  the  Spots 
that  muft  appear  in  it]  but  yet/alfo  fixed  like  a  fixed  Star  in  one 
determinate  Pkce  in  the  Heavens,  and  moving  only  as  they  ap- 
pear to  do.  This  being  the  Phienomenon  of  the  Earth  to  a 
Lunar  Spe6btor,'  1.  e,  to  fuch  as  live  on  tliat  (ide  of  the ' 
Mpon  which  is  always  turnect  towards  the  Earth,  for  thcfe  in 

•  the  other  Hemifphere  can  never  fee  the  Earth  z%  all. 

Vortex^  according  to  the  Cartejim  Philofophy,  is  a  Sy^nt 
of  Particles  of  Matter  movirig  round  like  a  Whirl- Pool :  By 
this  they  endeavoured  to  folve  the  Motions  of  the  Heavenly 
3odies.  But  Sir  Ifaac  Newton  proved  it  falfe  ;  and  therefore 
it  is  exploded. 

Uraniburg,  Any  Place  where  you  view  or  contemplate  the 
Heavens  and  heavenly  Motions,  may  bo  called  by  this  Name.       , 

Urania,  the  heavenly  Mufe. 

•  .  Uramfcopia^  a  View  of  the  Heavens.^  The  Name  of  which 
I  give  one  of  my  Books  of  A'ftronomy  lately  publiflied,  in 
which  I  demonftrate  the  Equation  of  Time,  the  general  Phe- 
nomena af  Solar  Eclipes,  demonilrating  both  the  Keplerian-  and 
Flamfleedian  Methods,  with  many  oth^r  ufeful  and  curious 
Things,  and  ufeful  Tables,  too  many  to  be  pnumerated  here. 

Urfa  major^  the  Great  Bear^  called  alfo  by  the  Greeks^  Ar* 
Qos  and  Helice  ;  being  a  northern  Conftellation  confifting  of  27 
,  Stars ;  and  it  is  alfo  called  Charleses  JVain. 

Urfa  minor^  the  Lejfer  Bear^  called  by  the  Greets  Ar£ios^ 
whdreupon  the  north  Pole  is  called  the  Pole  Artie  or  Helice 
minor  i  becaufe  of  the  fmall  Revolution  which  it  maketh  round 

about 
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about  the  Pole;  or  raiher  of  EUce^  a  Town  ia  Arcadia^ 
wherein  Galtfto  the  Gnat  Bear^  and  Mother  of  the  lejfer  was 
bred.  It  is  likewiie  called  Cyno/uriij  becaufe  though  itcarrieth 
the  Name  <^  thcB^ar^  yet  it  hath  the  Tail  of  a  Deg.  Tbefe 
two  laft  Conftellations  never  rife  nor  fet  in  the  Hotimil 
of  London.  » 


W^ 


rp^EEK^Daj. 


ni  HEBBOMADE. 


.  By  this  Scheme  it  is  plain  how  the  Andents  came  to  give 
Names  to  the  Days  of  the  Week,  and  the  Planets  to  be  Lords 
thereof :  For  firft  you  fee  the  feven  Planets  are  placed  in  their 

Order 
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Of  <^.  round  the  Figure,  as  they  are  in  the  Heavens:  Fiffl 
Saturn  which  is  the  faigheft  Planet,  then  Jupiur^  then  Ahrs^ 
Sfiff  F^HUfy  Mercury t  Luna:  Where  at  0  we.  find  Swulay^ 
fignify'mg  Soil  to  \k  hoxd. on  Suttdi^^  that  Line  dir££ts  you  to 
Mm49yy  where  )K)u  find  Luna  Lady  of  that  Day;  from  duit  the 
Line  direds  to  Tuefdaj^  where  we  find  -Mars^  Lord ;  the  Line 
from  that  directs  .you  to  Wednefiay^  where  you  find  Aieratry^ 
Governor  of  that  Day  at  Sun  riflngi  a  Li|ie  from  thence 
^i^e£ts  youtP  ^ur/day  which  J^piterKiiks  ;  from  thence  you 
are  dire^Wd  to  Friday^  where  we  find  Fatus^  Lady ;  the  Line 

^rom  thence  dire£b  to  Saturday^  where  we  find  Saturn  fi>le 
Governor  of  that  Day  at  S.un  rifing  :  And  thus  the  Reader  is 
ioforiDed  how  the  feven  Planets  came  to  be  made  Governors  of 

*  the  feven  Days  of  the  Wcejc. 

The  Word  Hehdmifidey  fi^nifics  the  Number  of  Seven^ 
Ag^9  Ye^rs,  Months,  i^c.  but  nio|l  coQimonly  Days. 

Winttr  garter,  one  of  tjie  four  jBealbos  of  the  if  ear.     See 

garter. 

fFijiter-Soljiicey  is,  when  the  Sun  apparently  enters  the  firft 
Minutjs  of  the  Tropical  Sign  if  9  Inaking  longeft  Nights  and 
(horteft  Days  to  all  the  nprtKern  Inhabitants,  it  happens  about 
the  iQth  pf  Decemier. 

WiUin^  the  iafoe  with  Ftrmamenty  which  fee. 

•  X. 

"VlpbiaSf  the  Sword- ^Jb,  a  fouthern  CooifelUtion 

•   •   -Y.    ■• 

fV^Ear^  is  the  ti^e  the  Sun  apparently  takes  to  go  through 
■*  the  twelve  Signs  of  the  Zodiac.  This  is  properly  the 
Natural  or  Tropical  Year,  and  contains  36sd,  5  h.  48'  57'^  > 
during  which  (pace  of  time  all  the  Variety  of  Seafons  axe 
celebrated.  .        • 


z. 


r^Enithy  is  the  Point  in  the  Heavens  right  over  cn(e*s  Head, 
^^  being  diametrically  oppofite  to  the  Nadlr^  and  is  always 
96  Degr.  diftant  from  the  Horizon  :  And  here  Note,  that  the 
Arch  of  the  Meridian  between  the  T^enith  and  the  EqiiinocljaU 
is  always  equal  to  the  Arch  of  the  Meridian  contained  between 
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th»  Horizon  and  the  Bole  \  which  is  the  iame  with  the  Latitude 
of  the  Place.  '  * 

ZfJiac^  is  a  Zone  or  Girdle,  furrounding  the  (feaVens,  and 
catting  the  Equino€lial  at  oblique  Angles  at  Jries  and  Libroj  = 
1023^  29',  being  equal  to  the  Sun's. gneateft  Declination;  and 
in  thfe  middle  of  this  Zodiac  liesf  the  Ecliptic  or  Fia  Solis^  the 
apparent  way  of  the  Sun. and  Earth.  The  Breadth  of  the 
Zodiac  is  18°  30' ;  for  that  will  take  in  the  Latitude  of  all 
the  Planet»  ;  le(s  Breadth  would  do  only  for  the  Planet  Verius^ 
who  has  fometime's  9  Degn  of  Latitude :  Tjie  Zodiac  is  equal-^ 
\y  divided  into  twelve  parts  called  Signs^  and  Eleven  of  thefe 
twelve  reprefeht  living  Creatures^  viz.  all  but  Libra  the  5tf/- 
lanc£;  for  the  reft  are  the  Ram 9  the  jB«//,  the  two  Naked  Boy Ty 
the  Crab'FiJhy  the  Lion^  the  Virgiriy  the  Scorpion^  the  Shooting-- 
Horfman-t  th«  Goat^  tte  Wiater-Bearer^  and  the  two  Fi/bis. 

Zone  m  Geography,  is  a  Space  of  Earth  or  Sea,  contained 
between  two  Parallels  of  Latitude ;  and  there  are' five  in  Num- 
ber, viz*,  two  Frigid,  or  Frozen  \  two  Temperate,  and  one 
Torrid,  or  burning  Zone. 

The  Frigid,  are  thofe  Parts  of  the  Globe  comprehended  be- 
tween the  Poles  and  the  Polar  Circles :/  Therefore  one  muft  be 
toward  the  North,  and  the  other  toward  the  South.  In  the 
nortb  Frigid  Zone  lies  Iceland^  Lap-land^  Finmari,  Samajodaj 
NovA'Zembta^  Green- land^  arvd  fome  part  of  North  America. 
'  The  fouth  Frozen  is  not  yet  known,  whether  it  contains 
Land  or  Water.  They  are  in  Breadth  each  46°  58^,  ThcfQ 
Inhabitants  are  called  Perifciij  becaufe  their  Shadow  goes  round 
them. 

The* Temperate  Zones  lie  one  on  the  Nort^  fide  the  Equator, 
between  the  Artie-Circle  and  the  Tropic  of  Cancer  ;  the  other 
en  die  South  fide  between  the  Tropic  of '{7^7/nV«r«  and  the 
'  i\ntartic  Circle.  Each  of  thefe  is  42  Degr. '  broad.  Thefe 
Inhabitants  are  called  Heterofcti :  They  caft.  their  Shadow  but 
oneway. 

The  Torrid  or  Burning  Zone  contains  all  that  Space  between 
the  two  Tropics  ':  The  Breadth  of  this  is  46°  58^  equal  to  the 
Breadth  of  each  of  the  Frigid  Zones.  The  Inhabitants  of  this 
Zone  are  called  Amphtfcii^  becaufe  they  caft  their  Shadow  round 
them  ;  that  is,  at  Noon  fomctimes  towards  the  North,  and 
fometimes  towards  the  South*.  ^ 
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DESCRIPTION 

And  U  S  E  of  the    ■ 

SECT  OR. 


S  E  e  T  I  O  N   I.  ' 

fr  Ecaufc  the  Projefiion  of  the  Sphere,  and  Geo- 
h  metrical  ConftruSlon  of  Solar  Eclipfcs,  arc 
J  heft  performed  by  a  Sc£tor  ;■  and  it  being  that 
t  which  1  (hall  all  along  in  this  Tieatife  make 
-  life  of,-  I  tbink  it  not  impertinent  to  gfve 
F  my  Reader  a  Page  or  two  in  the  Defcrip- 
^  tion  and  Ufe  of  that  Utiiverfal  and  moft  uie- 
ful  IndrumentJ 

£i/i;//i  in  his  gtli  Definition  of  his  Third  Book.-  fays,  That 
a  Sedor  is  a  Figure  contained  under  two  Semidiamecers,  and 
the  Afch  which  ferves  them  for  a  Bafe. 

■  Tliis  Inftrument  is  commonly  made  of  Silver,  Brafs,  Ivory, 
or  Box-wood,  inLen2.th6,  8,  9,  and  12  Inches,  wiihajnint 
like  a  Carpenter's  Rule  ;  fo  that  the  faid  Legs,  together  with 
certain  right,Lincs,  drawn  from  the  Center  of  the  joint,  con-  ' 
tain  Angles  of  different  Quantities.  The  Lines  that  are  com- 
monly drawn  upon  the  Face  of  this  Inftrument,  to  be  ufed  Scc- 
tor-wif.-,  are  the  Lilies  of  Lines  or  equal  Parts,  numbredwiCh 

,  K  2  : 1, 


6d  ,     .7be  Defcription ,andVfe 

i»  2»  3i  to  ^0»  ^^'^  marked  i;eith  L  L  ;  the  i  may  fometimes 
ftand  for  i6,  the  2  for  20,  or  «oo,  &^c.  according  as  the  mat-  ^ 
ter  in  Hand  r^quireth,  Ncxtthefe  lies  a  Line  of  Chords  ifiuing 
from  the  Center,  and  maVked  with  C  C  at  the  EntJ^  and  num- 
bered  lo,  20,  30,  fefc.  to  60^;'  whidi  Chord  of  60  is  equal  to 
the  Radius  of  a  Circle,  or  whole  Sine  of  9 0  by  Prop.  15.  Book 
4.  of  Euclid* 

Oki  the  Other  Face  of  the  Seftor  is  a  Line  of  Natural  Sines, 
numbered  with  10,  20,  30,  Wr.  to  go,  and  marked  at  the  End  . 
with  S  S.  By  the  fides  of,  the  Sines  lie  two  Lines  of  natural 
Tangents  iffuing  from  the  Certtcr  felfo,  and  numbred  with  10,  . 
'20,  30,  Wf.  to  45** ;  becaufe  the  Tangent  of  45,  Sine  of  go, 
ahd  Chord  of  6b  ^  are  aB  lequalto  the  Radius  of  a  Circle': 
'thtk  Tangents  are  marked  at  khe  End  with  T  T.  Between 
the  Suies  and  Tang^ttts  on  eftcti  Leg  is  a  Line  of  tefle'r  Tan- 
gents, ifluing  from  two  ^ittle  bra(s  Centers,  and  there  begi{i- 
ning  to  be  numbred  wit!i  45,  56,  66,  75,  and  marked  with 
i.t. 

This  Line  fappltcs  the  Line  of  ^eater  Tangents  whdh'  your 
Angle  ejpceeds  45**.  And  on  the  fame  Face  with  the  Chords, 
and  equal  Parts  or  Line  of  Lines,  lies  the  Lines  of  nati^ra]  Se- 
cants, iiTuing  from  two  little  brafs  Centers  lying  betwixt  the 
Chords  and  Line  of  Lines,  and  numbred  with  20,  30,  40, 
50,  60,  70,  75,'maTked  with  SS.  Thefe  Chords,  Sines, 
Tangent3,  and  Secants,  are  ail  projedled  from  the  fame  Circle 
to  the  Radius  of  the  Senior  they  are  placed  upon.      ^ 

There  are  other  Lmes  arbitrarily  placed  upon  the  Sefior  5 
but  tehding  ijothing  to  my  prefent  purpofe, . I  Ihall  not  there- 
fore trouble  the  Reader  with  their  Defcription  or  Ufc  at  this 
tioie,  '  \ 

USE. 

t 

I.  The  Ufe  of  this  Inftrument  is  (b  very  great  through  all 
the  Branches  of  Praftlcal  Mathematics,  that  it  ou^ht  to  be  writ- 
ten in  Letters  of  Gold.  «      .  '  ' 

And  /Yr/?,  I  muft  explain  the  me^ining  of  two  Words  ge* 
nerally  made  ufe  of  in  the  Ufe  of  theSeilor,  vi%.  Lateral  and 
Parallel 

When  we  fay  the  Lateral  Line  of  Lines ^  Sines ^  Tangent^  or 
Secant^  we  mean,  that   Line  which  is  foulid   upon  the  Face,  - 
or  Side  of  the  Seftor.     Anjd  to  take  oiF  a  Parallel,  Sine,  fefr. 
is  to  fet  one  Foot  of  your  Compafles  on  the  Sine  of  40,  ^c, 
pn  one  Leg,  and  the  other  Foot  on   46  6n  the  other  Leg, . 

-         ■'.  .A. 
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A  ^afiJWl  feaditts  h  Wheli  «itt  Foot  is  fet  in  die  Sbic  of  90 
D^rees,  or  Tangent  of  45,  W-Chord  of  60,  on  one  Leg,  and 
tfae  dther  Fo6t  on  90^  4S»  ai^  60  on  the  other  Leg. 

The  Line  tf  Lines  are  afiually  divided  into  100  equa)  parts 
jKadit  bar  we  haveonty  «Oput  to  theiiH  which  may  fignlfy  ei^. 
ther  th^MfelVei  aldne^  dr  >o  tifneB  themfelves,  or  100  timet 
thetnfi^kts,  or  loco  times  th^itifelvets  as  occaAonihall  require  $ 
lb  dhit  wtiefi  yt>a  ky  down  or  taite  off  any  Number  of  ^qual 
Parts,  (et  to,  10  to  die  given  Radius,  ahd  ftt  one  Foot  of 
^iir  C^fhpaiBs  on  oM  Number) 'as  fufipofe  70,  and  the  oth^ 
root  on  70  on  the  other  Line  of  LJnejs^  and  this  Extent  is  ei* 
ther  j^,  7t>,^  y-oc,  yooo^  ftr^.  According  as  the  nature  of  your 
Queftion  required. 

ThefeLine  of  LKne^  areuftful  to  encreafe,  or  disniniffli  a 
Line  in  a  given  Proportion ;  to  divide  a  given  Line  into  any 
Number  c^  equal  Parts  s  to  find  the  Prc4>ortiofi  between  two 
br  iMore  given  Lilies  ;  to  find  a  third  Pit>p6rtion  to  two  gt« 
yen  Lines;  or  three  Lints  being  given  to  find  a  fbiirth  Line 
)>ropdrtk)iial  to  them  ;  to  find  a  mean'  Proportional  between 
two  given  Lines ;  or,  to  divide  a  Line  in  fucha  manner,  ;as  a* 
nother  Line  is  already  divided. 

1.  To  open  the  Scftorj  that  the  two  Lines  of  equal  Parts 
may  make  a  Right  Angle,  if  the  whole  lateral  Leng^  be  ap- 
jplied'over  between  8  and  6  \  becaufe  Q  J  +0  6  =s:  100,  by 
47  of  the  firft  of  Euclid -^  and  the  Line  'of  Lines  then  oil  the 
Se£lor  wifl  fknd  at  a  Right  Aligle. 

3.  The  Line  of  Lines  icnay  be  opened  to  a  Right  Angle,  if 
the  lateral  Sine  of  90  be  applied  over  par'allel  between  45  Deg, 
and  45  Dcgr.  ih  riie  Sihcs ;  or  if  the  laoeral  Line  of  45  be 
appHed  parallel  over  the  Line  30,  and  30. 

4.  Line  of  Chords  may  be  opened  to  any  particular  An- 
^le,  by  feking  out  the  lateral  Chord  of  the  Angle  required, 
and  a'pplying  it  over  in  the  Parallel  of  60,  60  j^  and  you  wifl. 
have  thofe  Lines  feverally  to  ftand  open  at  tiie  Angle  proofed. 

Example^  I  would  open  the  Lihe  of  Chords  ;o  an  Angle  of 
^0  Degrees. 

Take  the  latfral  Chord  of  20,^. and. apply  it  over  Parallel  oti 
60,'  60 ;  and  then  thofe  Lines  ftand  open  at  an  Angle  "of  20, 
as  was  required. 

5.  On  the  contrary,  rf  theSeftor  be  opened  to  an  Angre  at 
venture,  you  may  find  the  quantity  of  it  thus,  viz.  take  the  pa«- 
rallel  Chord  of  60  Degrees,  and  meafure  it  oii  the  lateral 
Chord,  and  that  will  .give  the  Angle  that  the  Line  of  Chords 
then  flands  at.    And  obferve  the  fame  of  the  Liii^  of  Sines, 
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by  confiderifig.  that  the  Sine  is  half  th^'Chord  of  the  double 
Ark.  As,  if  it  were  required  to  open .  the •Se^cn*  in. the.. Lines 
of  Sines  to  an-  Angle  of  40  ;  take  put  the  lateral  Chord  ^t ^0^ 
and  to  it  open  the  Sedor  to  the  Qh^ixi  of  60 ;  fo  ftiail  the 
Lines  of  Sines  bciopcned^to  the :A#iglei required..  Or  tf  the 
Semi-radius  be  applied  over  betwieeh  .  the  .Si^  30  2nd  30,  it 
will  open  the  LiacB  of  Sines  to  that  Angle  :  That  is,  .divide 
the  Chord  of  the  given  Angle,  a^-fuppofe  40,  into  two^equ^} 
Par<-s :  and  that  Extent  of  the  CQi^vpijflTes.fet^qvef  the  Sine  30^ 
30  will  open  thif  Lines  of  Sines  to  an  Angle  of  40,  the  like  of 
any  other  Angle.      /  .    .  ^  - 

,  Example^  I  would  open  the  Lines  *of  Sines^to  an  Angle  of  45 
Degrees, 

'  Divide  the  lateral^  Chord  45  ima  two  equal  Parts,  and  lay 
that  Extent  parallel  over  the  Sines  .30,  30,  and  that  fhall  open 
the  Lines  of  Sines  to  an  Angle  of  45  ;Degre"s. 

Note^  Bt  is  one  thing  to  open  the  £dg«  of  the  Se£kor  to  an 
Angle,  and  another  thing  to  open  the  Lines  on  the  Se£ipr  to 
the  fame  Angle :  Fof  when  the  Se<3:or  is  ^rigfe  {hi^t,  the  Edges 
of  it  make  no  Angle ;  but  the  Lines  of  Lines,  Sines,  Tan- 
gents and  Secants,* make  then  an  Angle  of  near  6  Degrees. 

6.  If  y6u  would  examine  the  Lines  of  Chords,  Sines, 
Tangents  and  Secants,  whether  they  be  truly  made,  pro- 
jeSt  them  from  a  Circle  of  the  fame  Radius;  and  if  you 
would  prove  if  the  Sines  and  Cl?ords  ^re  truly  projcfted 
from,  the  fame  Circle,  then  open  the  Se£tor-Lines  ftraight  out 
at  length,  and  take  the  Sine  10,  10 ;  that  i3,  fet  pne  foot  of 
your  Compaflcs  on  10,  on  one  Le^,  and  extend  the  other  to 
ID  on  the  other  Leg  in  a  ftraight  Line;  carry  this  Extent  to 
the  Line  of  Chords  i  fet  one  foot  in  the  Center,  and  the  other 
foot  will  exaftly  reach  to  the  Chord  20  Degr.  if  your  Sieftor 
is  truly  made.  The  fame  obferve  of  any  other  Degrees  pn  the 
Sine: 

7.  To  lay  down  an  Angle  pf  any  quantity  of  Degrees. 
This  may  be  performed,  either  by  the  Lines  of  Chords,  Sines, 

Tangents,  or  Secants,  due  regard  being  had  to  each  particular 
Line. 

I'.  By  the  Chords.  Take  the  defign'd  Radius  in  your  Com- 
paiTes,  and  open  the  Se£lor  in.  60,  60,*  on  the  'Line  of 
.ChArds*,  then  take  parallel- wife  the  given  Angle  in  your  ,Com- 
pafies,  and  lay  it  down,  and  'tis  done. 

Dofofor  the  Sines,  by  applying  the  Radius  over  the  Sine 
.9C\  90  ;  and  the  Tangent  if  lefs  than  45,  over  45,  at  the  end 
of  the  Line,  but  if  your  Angle  exceed  45   Degrees,  then  you 

muft 
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Inuft  fet  the  Radius  over  the  lefier  45,  where  are  two  foull 
brafs .  Centers  nearer  the  Joint  of  the  Se£ior  ;  alfo  your  Secants 
muft  be  taken  from  thofe  Centers,  on  the  other  Face  of  the 
Sedror,  where  'tis  marked  at  the  end  with  5,  or  fometimes 
with  See^ 

.  Example.  Let  it  be  required  to  lay  down  an  Angle  of  40 
D^rees  by  the  Lines  of  Chords,  Lines,  Tangents,  and  Se«; 
cants  on  the  Seftor.  Draw  A  B  equal  to  your  propofed  Ra- 
dius,^ and  ftrike  the  Arch  ;  which  take  in  your  Compafles,  and 
fet  one  foot  in  60  of  the  Line  of  Chords ;  open  the  SeSor  till 
the  other  foot  fall  in  60  oa  the.  other  Leg  of  the  Se^r. 
Now  it  is  fitted  to  the  given  Radius ;  fo  that  any  quantity  of 
D^rees  nlay  be  laid  down  or  meafured'  to  anfwer  that  Ra- 
dius. But  in  the  prefent  Example  'tis  only  40  Degrees.  Take 
therefore  40  from  the.  Line  of.  Chords  parallel-wife  and  fet 
it  on  the  Arch  B  C ;  Draw  A  C,  and  the  Angle  £  AC  is  aa 
Angle  of  40  Degrees  as  was  required. 

But  if  your  Angle  exceed  60  Degrees  then  you  muft  take 
half,  and  lay  it  dowa  twice  ;  as'fuppofe  80  Degrees,  take  the 
Chord  of  40,  and  turning  it  on  the  Arch  twice,  fhall  give  you 
the  true  Chord  of  80  :  And  fo  of  any  other  above  60. 

2.  By  the  Sines.  Take  A  B  in  your  Compiafles,  and  open 
the  Sedor  on  90^  .gd,  to  that  Extent;'  then  take  oiF  the  pa- 
rallel Sine  of  40  Degrees,  and  fet  one  foot  in  C,  the  other 
will  reach  to  £,  and  that  is  the  Sine  of  the  Arch  B  C,  which 
jpeaftires  Angle  B  A  C. 

3I  By  the  Tangents.    Take  A  B  in  your  Compafles,  and  . 
open  the  Sedor  on  the  Tangents  of  45  Degrees. to  that  Extent ; 
then  take  o|F  the  Tangent  of  40  parallel,  and '  fet  one  foot  in 
B,  and  the  other  will  reach  exaSly  to  D  \  then  is  B  D  the  Tao- 
gent  of  thejArch   B  C  40  Degrees. 

4.  By  the  Secants.  Take  A  B  in  your  Compafles,  and  open 
the  Se^or  on  the    fmall    brafs 'Centers. which    lye    towards 

the  Joint  of  the  Senior  to  that  Extent ; 
then  take  oS  the  parallel  Secant  of  40^ 
and  it  will  reach  from  A  to  D ;  fo  h 
A  P  the  Secant  of  the  Arch  B  C,  and 
that  meafures  the  Angle  B  A  C  40  Dcg. 
as  was/  required. 

And  thus  may  any  .right- lined  Angle 
be  either  meafured  or  md  down,  by  the 
Line  of  Chords,  Sines,  Tangents,  and  Secants.  And  if  you 
have  occafion  for  the  Natural  Verfed  Sine  of  any  Ark  under  90, 
it  may  be  had  by    fubtradting  the  Natural   Sine  of  the  fame 

Ark 
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Ark  from  the  Radios ;  the  Remaiilder  b  the  Complement  of 
the  Verfed  Sine  requirad  ;  tiius. 

From  Radius  ^ioe  of       90^      is  icoooooo 

Natural  Sine  of  40      fub.  6.427876 

Natural  Vcrfod  Sincf  of    50       ia  3k575M24 

And  the  veried  Sine  to  any  Angle  above  90,  is  bad^  by  aci-« 
ding  the  Natural   Sine's  Excefs  abpve  90  .to    the  Radius; 

Thus,  .  .  •  - 


To  Radius 

Add  Natural  Sine  of 

Verfed  Sine  of 


90^  10,000000 

40        add       6,427g76 
130        is      .  16.427876 


And  the  Secant  of  any  Ark  is  had  by  fubtra£li|ig  the  Qo^ 
Sine  out  of  the  double  Radius :  Thus^       .       ' 

Double  Radius  20,000000 

.    An  Angle  of  40,  its  Co.  Sine  is  9.884254 

,  TheSecanf  of  40  is  10. 1 15746  • 

^  See  my  young  Matbmaticiojfs  Companion.    * 


SE  C  TI  O  N  II. 


Of  Sfieric  Gtmetry. 


\tT  Hoevcr  wpuld  be  jlti  Aftronomer,  it  is  very  requifite 
^  that  he  be  well-groitoded  in  Numbers  ;.  and'  thereby 
acquainted  with  Euclid's  Elements ;  and  that  he  may  the 
better  go  through  the  DoSlrine  tf  the  Spheriy  I  {hall  hear  fub- 
join  a  few  Proportions  introduaory  to  the  Projeflion  of  the 
Sphere  on  any  Circle, 


I,  The 


rs=ZT5: 


^^■■cs  ^^-^kJ 
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t.Ttkt  Anglo  of '  In^rrefiion .  of  any  two.  Circles  09  a 
■l^aiie,  U  equal  ^  thjcir  Angl*  made  by  their  Radn,  drawn 
from  their  Centgrs,  to  the  Point  of  Interfedion. 


I    / 


CHtfifMtiim.  To  thf  Point  oC  Interfe(^ioR  ify  draw  a  i,  n. 
^2kog€ni  to  tba  Circle  a  c  d^  and  d  a^  z  Tangent,  to  the 
Ci«clc  ^  <i  ^. 

D$monftraiion.  Bvcauff  the  infinitely  fmall  Portions  of 
li)i«  Circk6|  do  coincide  with  the  Tangents,  and  coniequently 
h^ve  the  fome  Diredtion;  therefore  the  GufvM  Lin'd  Angle 
i  04 J  formed  by  the  two  Circles,,  is  equal  to  the  Right  Lin'd 
An^  d  a  /*:=;  bac  60^  :  And  becau(e thp  Angle  dac  =:Angb 
i  a  i\s  a  Right  AngW,  tsikt  away  from  each  the  interjacent 
Angle  dab  :f^  c  a  £  ;  tkeit  will  remain  the  JngU  h  a  c  ^:z  AngU 
fad^z  JffgUg^a  #,  whi<th  was  to  I^  demonft rated. 

9.  AU /Angles  made  ^  Circles  on  the  Superficies  of  the 
Globe,  are  equal  to  thofe  made  by  tlie^r  Reprefentatives  on  the 
Pbne  of  the  Projedion. 


.    Suppofe 
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Suppofe  the  Eye  at  a ;  pnojeft  the  Spherical  Angle  gtb^  and 
draw  the  Tangent  ^  i  to  the  Circle bbi  alfo  draw  the  Tan- 
gent b  i to  the  Circle gli 
from  the  Point  b^  draw 
h  c  parallel  to  D  by  and 
join  a  c  '9  draw  i  i  at 
Right  Angles  to  D  k,  to 
meet  the  Tangent  b  i  in 
4\  and  then  Axz^  f  u 
Now  by  the  32,  '^Euclid^ 
the  Angle  k  b  i7,=  Af^le 
a  CO  zsinbc  per  Euclid 
21,  3  ;  and  bfi  =  An-* 
gle  k  b  f  per  29,  i :  > 
Therefore  b  kz;;:  fk  by 
the6,v  I,  Then  in  the 
Triangles  /  kf,  i  k  by  i  kj 
if/=  ik^kby  and  the 
Angle    i     k    f   Right. 

Wherefore  the  Angle  /  /*  upon  the  Plane  of  the  Projeftfon, 
is  equal  to  the  Angle  ib  i,  forming  the  Sphe/ic  Angle  g  bhi 
which  proves  the  Angle  made  by  the  Circles  is  equa\^to  the  An- 
gle  made  by  their  Tangents.  For  the  Eye  at  a,  proje6b  the 
Tangent  b  k  in  fk,  and  the  Tangent  i  i  in/i  j  the  Angles 
ifk^  ibk  being  both  bounded  by  I  ^, 

0:r  as  in  the  following  Scheme,  draw  all  the  Liiie  ;  then 
will  the  Angle,  a  d  m  he  equal  to  the  Angle  a  g  d^  (in  the 
oppofite  Segment)  which  is  ziiqad\  becaufe  the  /^  is  an 
IJofcelei  ;  but  the  Jngle q  d  a  z:z  Angle  h gd  \  becaufe  q  d  \% 
parallel  to  ^^ ;  therefore  the  Angle  bg  dz:z  Angle  a  d  m^:z  to 
the  vcrvde- Angle  h  d g  I  wherefore  the  ^  b  dg  is  an  IfofceUsy 
and^  confequently  d  b  is  :^bg.  . 

Hence  the  Triangle  Odh^  hath  two  Sides,  0  b  and  b  d^  and 
Angle  0  h  d^^z  ta  tW9  Sides,  and  one  Angle  in  the  A  ^  bg. 


Wherefore 
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Wherefore  all. things  are  equal,  an4  confequently  the  Jf^ 
obgzn  Angk  «  ^  ^  =  to  the  Curvilineal  Angle  made  by  the 
two  Qrdes. 


PROPOSITION   I. 

<     « 

Any  Ptnnt  being  given^  to  find  another  Point   dia* 

metrically  oppofite  unto  it^ 

TF  the  Point  given  be  in  the  Primitive  Circle^  then  from  it 
•*•  draw  a  right  Line  through  the  Center,  and  it  will  cut  the  Pri- 
mitive diametrically  oppofite;  as  here  let  E  he  the  given  Point, 
a  right  Line  drawn  from  E  through  the  Center  to  F 
iti  the  Primitive,  will  be  the  oppofite  Point  to  £  as  was  rp* 
quired* 


2.  L 
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l;If  the.  t'oltft  giveh  be  (bnaewher^  WifiMA  thd  Viilridw^  «* 
Dr  to  tind  the'  P6int  diametrically  oppo&te  therccp ;  dd  l^osy 

cpei)  the  Sector  to  the  lUdius  of  ,the  primitive  (3«de  /A  O 
==  C  B, .  and  Uke  oiF  the  difbnce  D  C  and  meafurc  it  on  the 
Tangents,  which  I  find  to  he  aflt®  t»  *^^^  ^^^^^  the  Tangent 
pf  its  Complement  ^//x.  67^  i^  and  fet  it  from  C  to  G,  fo  is 
G  the  oppofit^  Point  fought.  JNvtiy  Beouife  the  Circle  £  D  F, 
is  fwept  on  the  Center  B,  with  '  the  Qior^  of  90^  ;  therefore 
the  Angle  A  E  D  is  ^  45** :  for  the  Cbftrd  of  90^  is  equal  to 
the  Secant  of45^.  Confequently  D  CjntA  t^  th^  Scmitaii- 
gent  of  45  =  ta  the  Tangent  22  ^. 

P  RO  P,    JL 

.  •  •  • 

Tojindtbe  Pdk  ofan^  great  Circle, 

'•  J7  Very  Cird^  has  two  Poles :  If  it  be  the  Primitive  Circle, 
^^  its  Poles  tx^  at  ^,  the  Center.      / 

2.  If  the  Pole  pf  a  Right  {c  d)  or 
Perprndicjiiiar  (a  b)  be  fought,  'tis 
^o  Degrees  diftant  lipoii  the  Limh 
From  the  Pi&int  where  ^q  Qfrde  cots 
it.  Sq  the  Pok  o{  a  b  is  c  and  d  \ 
and  the  Poles  of  cd  are  a  and  b. 

The  Poles  of  every  fmaU  CittcV 
are  the   fame    with    the    Poles     of 

th^t  great  Circle-  to  w^«4i  ?h^y  are 
Parallel. 

PRO  P,    III. 

To  find  the  Poles  of  OMObfiqut  Cmki 

Firft^  Confidcr  that  this  Circle  muft  cut  the  Primitive  i^ 
two  oppofite  Points,  as  in  the  Cafe  of  all  great  Circles. 

2.  The  Pple  pf  jhis  Circle  muft  be  in  a  Line  perpcaidicular 
to  its  Plane. 

3.  This  Circle^§  Pole  muft    always, lye  betweeiti  jhe  Center 
jpf  the  Primitive,  and  its  own. 


#        *  \ 


J.M 


I 

k 
^ 
i 
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*   Let  aidy  anrf'tf  c  8^  ' 
(e  two  obli<{ue  Cireles, 
fvlior^  Pote  arc  required. 
A  Riil^r  laid  from  a  to 
^  tnd '  f ,  gives  1^  and  b\ 
'  take  the   Chord    of  ^0 
Degrees,  and  fet  it  frotti 
g  to  i,  and  from  h  to  i. 
Then  a  Ruler  laid  frdoi 
a  to  I  and  i    fcrcrally 
gives  »«,  and  L  the  two 
Poles  fought :    So    HI  ui 
the  Pole  of  the  Oblique 
Circlfi,  A  i   ir  find  L  ' 
of  the    Circles   m  £   4^ 

Koti^  The  Pole  of  uv^ry  Circle  falls  in  the  Diameter  of  that 
Cirde^  pne  within  th^  Primitive  and  the  other  without* 

Idi/lfy^  The  Ppies  of  gn  obiiqiae  Circle,  may  be  found  thus. 
Let  tbp  Pol^  of  the  Oblique  Ctrde,  £  D  F  in  the  Figure  page  75 
be  fought.    S/^  <he  Se^or  C9  the  Radius  of  the  Primitive  A  C, 
^gckd  m^ur^  P.C  on  tJbe  Lines .  of  Tangelits,  which  I  find  to 
|>e  %2^  i,  Sv*ftr^  tn^.  i  from  45^  (always)  and  the  Remain* 
4er  22^  i,   take  from  the  Tangents,  and  let  from  C  to/,  fa 
is  /  the  Pole  of  the  Oblique  Circle,  which  falls  within  the  • 
Primitive.     Add  DC  22°  i  to  45**,  the  Sum  67^  i  take  from 
fhe  Tangents,  and  (it  frbni  C  to  O  ;  fo  is  G  the  other  Pole>. 
md  always  fells  without  the  Primitive  Circle. 

If  the  Pole/,  be  given  to  dcfcribe  the  Circle  E  D  F,  meafur< 
C/  on  the  Tangents,  and  lay  the  Tange!)t  C  F  twice  th^ 
Degrees  of  C/,  22^  i  =t  45^**  from  C  to  B,  fo  i?  B  the  Center 
of  the  CIrde  E  D  F  as  was  required, 

i>  15  o  p.  rv. 

w  * 

'^q  lay  ^n  on  the  Projection  any  Angle  required^ 

'  Ilere  are  three  Cafes. ' 

,  I.  The  Angle  at  the  Center   of  the  Primitive.  ' 

2.  In  the  Periphery.         v  '      '  0 

3.  Any  where  in  the  Qircle  i  but  hcither  in   the  Center 
l^or  Periphery  I, 

ftrA 
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Ftrft^  Aa  Angle  9t  ibe-  Center  w 
laid  down  by  the  Lifie  of  Chords  oa 
die  Periphery  thus:  I  would  have  aa 
Angle  of  5 1*"  i%\  Take  the  Choni 
of  51^  32'  and  fet  it  from  H  to  P, 
draw  P  a^  and  'tis  done.  For  ditt 
Angle  Ptf  His  512  i%\ 


Hicmiiij^  That  the  Ai^-Point  may  be  in  the  Periidierjr, 

ft 

RULE. 

Take  the  Secant  of  the  gtyen  Angle  in  your  Compafles, 
and  fet  one  Foot  at  b^  where  you  defign  the  Angular  Point, 

and  with  the  other  make  a  Mark 
in  the  Diameter  at  e^  that  (hall  be 
the  Center  of  a  Circle  that  (hall 
make  an  Angle  at  the  Circumference, 
as  was  required. .  Example^  I  would 
have  an  Angle  of  40  Degrees,  and 
the  Angular  Points  to  bcf  at  I 
andr. 

Open  the  Seaor  to  the  Radius  of  the  given  Circle/ tf,  on 
Ae  Line  of  Secants,  and  tSake  olF  the  Secant  of  the  given 
Angle  4oDq[  ees ;  carry  this  Extent,  and  fet  one  Foot  xntorc^ 
and  with  the  other  make  a  Mark  in  the  Diameter  at  /  ;  k% 
one  Foot  in  e^  and  fweep  the  Arch  bdc^  fo  (hall  the  Angle 
mb  dz=.ae  dhtza  Angle  of  40  Degrees  as  was  required. 

TTbirdty,  To  make  a  Spheric  Angle,  where  the  Anglcrpomt 
J8  in  any  Point  given  whhin  the  Periphery,  but  not  in  the  Cen- 
ter or  Periphery,. 


Exffff^lt* 
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E$famfb.    I  would  nuke  an  M- 
gle  of  50  Degrees  at  the  Point  k 

Rule.  Lay  a  Rukr  from  d  to  the 
given  Point  i^  and  it  gives  <  in  the 
Periphery*  ^  Draw  ;  ^  to  meet  diei  * 
Tangent  r/;  tsdse  r  ^  and  ict 
from  g  ix>  b;  dkaw  b  i  parallel  to 
Jg ;  take  the  Co.  Tangent  of  the 
given  Angle,  viz.  40  Degr.  and 
fst  it  from  b  to  i^  fo  is  f  the  Center  ; 
on  which  draw  (with  the  Radius 

iif,}  the  Arch. ^JL  b  is  the^ngkaiZ  5c  D^  as  wa&re^ 
quired.^ 

• 

Pourtbly^  To  make  a  .Spherical  Angle  when  the  Angular 
Point  is  neither  in  the  Center,  Periphery,  nor  made  by  any 
right  Circles,  but  by  two  Oblique  Circles  feme  where  within 
the  Primitive. 

Example.  Let  H  Z  O  N,  be  the  Meridian  of  the  Place  H  O, 
the  Horizon  JE  G,  the  Equinodial  to  the  Elevation  of  Lendam 
2  A  N  ai^  Azimuth,  and  iet  it  ,be  required  to  make  an  Angle  at 
A,  by  an  Hour  Circle,  to  make  an  Angle  of  26^  6' with  the 
Azimuth  Z  N. 

PraSiice.  Having  dravl^n*  the  Meridian^  Hariason^  andEqui* 
noAial  as  above-mentioned. 

I.  With  the  Secant  of  45^  fct  one  Foot  of  the  Compaflb  in 
O,  and  draw  the  Azimuth  ZABN^  (by  which  means  the; 
AngleiEZAis45«). 


^.Make 
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2.  Make  A  B  equal  to  A  Z^  ud  ipsa  the  CribipJ^ivt»  ariy 
conyenieiit  Extent^^fetting'one  i^«ot  in  2  slid  %^  ^v^sral^ 
fweep.  the  Arches  at  D,  and  'dnh»  A  D  aod  Jt  will  Ibe  4^  tight 
Angles  to  the  obUc|ue  Cirqjet  Z.AfiN:  \ :  .^  x  :  . 

3.  Open  the  Compaires  totbtChoid  of  69*^  (toopf  ¥adCi> 
us)  fet  one  Foot  in  the  Angutar  Fcant^t  A,  and  drii^i£"F^  tale 

.  the  Chord  of  the  gfVen  Angk  itAP  ^6/  and  fet  rt  froih  fi  toi  i*»   ' 

4.  From  the  Angular  Point  at  A,  dka«r  A  C  O  thmiigk  the 
Center*.  -  >  "    •  ...--... 

5.  Meafure  A  C  on  theTjlngetifiT  'vrbicb  tg^  btra  >  25^  ^5!^^ 
double  is  51^  56^itsComplcniiJiitis38°'4'»,  .   .      !  .       > 

6.  Take  4>eTatgcftt  of  39^4Aa}idfetfrMn^Clo£;.  .. 

7.  Through  the  Point  G  draw  the  Line  G  Q,  at  right  AflgHft 
to  A  C  G:  Now  where  theXrine  G.P  cuts  the.  Lin^.  A  C  G 
jhrhicfa  is  here  at  C)  is  the  Center  of  the  other  obliaur  Grcles 
PAS,  which  draw,  and  it  wil>  m^kc'thc  Angle  Z  A*  P^^  cquj 
^ffi  6'  as  wasf  rcqurrei  Neie^  al!  great  Circles  which  pais  through 
the  Point  A,  have  their  Centers  in  tb^  Jyine.GO,asfy0u  will  nst 
tnore  at  large  whea  you  cope  to  projed  the  Sphere  on  the 
Plane  of  the  Horizon. 

To  Exercife  the  young  Student  in  Spherics,  I  fhafl  here  infcrt 
tH  the  parts  of  the  Triangles.    -       • 

I.  In  tha  obl^ut  Atigkd  Spbcria  Tiangle  AZP^ 
'  ,  .        «       /  -ft       f     * 

rAP:?= 

Side  <  A  Z  =  60     4ii^  Angle  ^Z  P  Ass    38 


AP;?=9a    007    ^  .     ^AZP=i3S    <mp 
38    28  J^       '     CZAP=-2&      6 


2.  In  the  Triangle  ){  £Z,     ^ 

C^Z  =  5i     32  7  \AI£.Z  =  qo     00 

Side  <AZ=:6o    41^ >  Angle  <^ A  Z  =63    54 

^iEA:=38      4>  4iEZA3=45     00 

3.  In  the  Triangle  A IC.  ^ 

Q       !  o 

AIC=90    00 

54 
28 


f  AC  =  si     56  7  fAIC=90 

Si^  <  I C  =  45     00  >  Angle  \  I  A  €  =  63 

tIA  =  29     i8-i>  UCA  =  38 
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PROP.   V. 


^ 


profeSeJ. 


» .  « 


Here  are  tl^ree  Cifiw. 

I.  When  the  Angel  poiiK  is  at  the  Centbr  of  the  Primitive 
Circle.  •       ^ 

'  2,  When  the  Angfe-point  is  at  the  Periphery*. 
:  3.  When  the  Angk*-poiiit  is  within  the  Primitive,  but  not 
.in  th^  Center .^ 

Ftr/lf  To  Meafurw:  an  Angle  at  the  Center  of   the  primitive 

You  have  rtb  •more  to  do,  than  to  take  the  Arch  in  your 
Compafles  that  is  terminated  by  the  two  Legs  of  the  Angle, 
and  apply  it  to.  the  .Line  of  Chords,  and  *tis  done  j"  which  be- 
ing fo  pJain'j^  needs  no  Example.      .  '  ^ 

Second^  ToMeafure^aSpli^ricAngle^  the  Angle-point  being 
kt  th^Circumfetrence. 

RULE. 

By  Pfop^,^.  find  the  Pole  of  the  given  oMlqu6  Circle ;  then 
meafure  the  Diftante  on  the  half  Tangent  between  the  Center 
of  the  Primitive  and  the  Pole  of  the  oblique  Circle,  andthat'9 
the  Quantity  of  the  Apgle  fought.' 


Exafnplt^  Let  the  Angle 
a  hd  he  required  :  Ftr/f^  The 
Pole*of  the  oblique  Circled 
d  c  is  at  y,  the  dlftance  e  f 
on  the  Semi-Tangents  is  40, 
the  quantity  of  the  Angle 
a  bdz^^ac  d. 


But  if  the  two  Poles  are  not  in  the  fame  Diameter,  then  lay 
a  Ruler  to  the  Angle-point,  and  to  there, Poles  feverally,  and 
that. will  reduce  them  to  the  primitive  Circle;  which  rhcafurc 
OA  tbe.Lifi^of  Chords,  as  was  taught  in  the  fii ft  hereof. 

M        *  .     '  £xample 


it 


t 
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Example.  Let  the  Angle 
Ji  f  he  required  to  belnea* 
fured:  Firfi,  The  Pole  of 
the  Right  Circle  b  c  ksLt  n^ 
by  Prop.  I.  and  the  Pole  of 
the  obliqae  Cix;cle  b  d  c^  is  at 
y*;  lay  a  Ruler  from  3,  the 
Angle^ Point  toyj  gives  ^  in 
the  Circuihference  \  and  laid 
from  b  to  n^  gives  n  \  the 
Chord  n  gj  is  50  Degr.  the 
quantity  of  the  Angle  fought. 

nirdfyj  To  meafurc  a  Spheric  Angle  when  the  Angle^Point 
19  within  the  Primitive,  but  not  in  the  Center. 


Rule.  Find  the  Poles  of 
the  two  oblique  Circles  that 
limit  the  Angle  to  be  mea- 
fured  by  Prop.  2  5  and  'a 
Ruler  laid  to  the  Angular 
Point,  and  to  thofe  Poles 
feverally,  will  reduce  the  An-, 
gle  to  be  mcafurcd,  to  the 
Primitive  Circle ;  which  mea- 
fure  on  the  Line  of  Chords, 
as  by  the  firft  herebf.     • 


Example.     Let  it  be  required  to  Meafure  tfie  Angle  P  B  Z. 

Firjl^  Draw  the  Diameter  M  a  oi  the  oblique  Circle  P  B  S 
the  Pole  thereof  falls  at  c.  Secondly ^  Draw  the  Diameter  M  H* 
of  the  oblique  Circle  ZBN,  the  Pole  thereof  fells  at  ^;  a 
Ruler  laid  from  B  the  Angular-Point  to  c  and  d  feverally, 
gives/  and  J'  in  the  Primitive;  the  Arch  /  ^  mcafured  on 
the  Line  of  Chor4s  is  18  Degrees,  the  quantity  of  the  Angle 
required. 


P  RO  P.    Y. 
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To  meafure  the  quantity  of  Degrees  of  any  Arch  of  a 

great  Circle. 

1,  If  the  Arch  be  pai-t  of  the  Primitive,  'tis  meafured  on  the 
Line  of  Chords. 

2.  If  the  Arch  be  any  part  of  a  right  Circle  (that  is,  a  Dia- 
meter that  paflcs  through  the  Center  of  the  Primitive)  then  lay  a 
Ruler  from  the  Pole  of  the  right  Circle,  to  the  two  Extremi- 
ties of  the  Poijtion  of  th^  right  Circle  that  is  to  be  meafured, 

.  and  it  will  give  you  two  Points  in  the  Primitive  ;  which  mea- 
fured on  the  Line  of  Chords,  is  the  quantity  of  the  right  Circle 
in  Degrees  and  MJnutes,  as  was  required. 

'•    .       '      .        ^  -^  ♦ 

Example,  In  the  laft  Scheme,  if  it  were  required  to  mea* 
furethe  Part^rf,  of  the  right  Circle  KH,  I  lay  a  Ruler  to  z, 
it3  Pole,  and  to  e  and  d^  gives  N  and  i  in  the  Primitive ;  then 
open  your  Scfior.  to  the  Radius  e  N,  fsff.  and  take  off  N  f , 
and  applying  it  parallel  on  the  Line  of  Chords,  gives  30  De- 
grees, the  quantity  of  />^,  as  was  required. 

Or,  the  Portion  of  any  right  Circle  may  be  meafured  by  the 
Scale  bf  half  Tangents;  5  fuppofing  the  Center  of  the  Primitive 
to  be  in  the  beginning  of  the  Scale  ;  fo  that  if  the  Degrees  ^rc 
to  be  reckoned  from  the  Center,  you  muft  account  according 
to  the  Order  of  the  Line  of  half  Tangents. 

But  if  the  Degrees  are  to  be  accounted  from  the  Periphery 
of  th^  Primitive  (as  will  often  happen)  then  you  muft  begin  to 
account  fropi  the  End  of  the  Scale  of  half  TangentSj  calling 
80,   10;  76,  20.  Jfff. 

3.  To  meafure  any  pact  of  ah  oblique  Circle. 

F/r/?,  Find  its  Pole  ;  there  lay  the  Ruler  5  reduce  tlie  two  Ex- 
tremities of  the  Ark  required  to  tlie  Primitive  Circle,  and  then 
the  diftahce  between  thefe  Points  on  the  Chords,v  is  the  Quan-    • 
tity  fought.  " 

Thus  in  the  laft  Figure,  if  the  Qiiantity  ^  K  of  the  oblique 
Circle  PBS  were  required,  a  Ruler  laid  to  its  Pole  ate,  and  to 
B  and  K,  will  give  the  two  Points  L,  ot,  in  the  Primitive,^hicn 
diftance  L  »f,  on  the  Line  0/  Chords  is  63.  Degrees,  .which  \s 
the  Quantity  of  B  K,  as  was  required. 

I  .      ■ 
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Q/*  S^ric  Ge$metr<f, 


PROP.    VII. 

* 

'  To  draw  a  Paralkt  Circle^ 

I.  If  it  be  to  be  drawn  parallel  to  the  Primitive  Circle,  at 
any  given. diftance,  ^raw  it  from  the  Centef  of  the  Primitfve- 
with  tbe  Compkment  of  that  diftance  taken  frem  the  Line  of 

half  Tang^  nts,  .      '    » 


a.  If  it  be  to  be  drawn 
parallel  to  a.  Ri^t  Circle  ; 
as,  fiippofe  c  d  parallel  io  a  b 
were  to  be  drawn  at  23®  \ 
diftant  from  it  ;  from  the 
Chords  take  23  Deg.  ^,  and 
fet  it  on  the  Primitive  fron* 
4  to  r,  and  from  b  to  a;  or 
fet  its  Complement  66®  i 
froiB  P  the  Pole  of  a  i,  to 
the  Points  c  and  d. 


Then  take  the  Tangents  of  the  parallel  diftance  from  the 
Pole  of  the  right  Circle  a  b^  which  is  here  66  4- >  fet  one  Foot 
of  the  Compafles  in  c  and  d  feverally,  and  make  ,two  occult 
Arch^,  who(p  Interfeftion  ihall  be  the  Center  of  the  Cfrcje 
c  d\  and  thus  are  the  Tropics  and  Parallel  of  DecUnatioa 
drawn  in  the  Stereographic  Projeftion. 

3.  If  it  be  to  be  drawn  Pa'rallel  to  an  oblique  Circle, 

Rule.     From  the  Line  of  half  Tangents,  lay  off  the  paral- 
lel diftance  from  the  Pole  of  the  oblique  Circle  given,*  both 
ways  in  that  Diameter  of  the  Primitive  Circle  ;  and  note   thofe 
Marks:  Then  thefe  Poii^ts  biflfe<S^d>    give  the  Qenter  of  the 
^Parallel  fought. 


Pxan^h^ 


\* 
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%% 


.  Bxmpli.  tM  it  be  requU 
red  to  draw  a  Circle  parallel 
to  the  obliqMC  Circle  ahcy  at 
the  diftance  of  40  Degrees. 
Firjl,  find/,  the  Pole  of  the 
oblique  Circle  ;  the  Meafure 
'  dfy  the  diflance  of  the  two 
Poles  on  the  half  Tangents, 
vhich  you  will  find  to  be  3(4 
Degrees  j  to  which  add  50 
(the  Complement  of  the  de-  ^ 
ixgfted  Parallels  diftarice  from  ; 

J4 

Z  84         ' 

_  > 

X  lb 
the  obli/jue  CircleJ  to  thfeStm  of  84;  fet  off   the  half  Tan- 
"  gents  froaiitoi^  ;  then  take  the  difference  between   34  and 
50=16,  and  fet  it  from  itoh\    biffed  g  h  in  / ;  fo  is  /,  .the 
Center  of  the  required  parallel  Circle. 

Note,  By  this  Prop,  is  the^  Path  of  the  Vertex  of  any  Place 
drawn  in  the  Copemican  Projeftion. 

PROP.    VIII. 

T(9  draw  a  great  Circle  tbro^  any  Point  making  with 
the  Primitive  Circle  any  given  Angle. 

Rule  I.  With  the  Tan- 
gent of  the  given  Angle,  fet 
one  Foot  in  the  Center ;  d€<* 
fcribe  an  Arch.    . 

2.  With  the  Secant  of  the 
fame  Angle,  fet  one  Foot  in 
the  given  Point;  ftrike  an 
Arch,  croffing  the  former; 
the  Intetfeftion  of  thefc  two 
Arches  is  the  Center  of  the 
Circle  required. 

U^ample.  Let  it  be  required  to  draw  a.  great  Circle  through 
the  given  Point  /,  and^o  wake  an  Angle  witl>  the  Primitive  of 
30  Degrees,  •  ,  .      *    . 

-  «  .  , .  •        dpcu 
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Of  spheric  Geometry. 


Open  the  Senior  to  the  Radius  c  /,  and  take  off  the  Quantity 
of  the  given  Angle  of  30  Degrees  ;  fet  one  Foot  of  the  Com- 
pafTes  ill  the  Center  of  the  Primitive  Circle  at  /,  andvfweepthe 
Arch  at  ^:  Open  the  Se£ior  t6  the  Radius  as  above,'  at  the  little 
Center  of  the  Sedor,  and  take  off  the  Secant  of  30  ;  fet  one 
Foot  of  the  Compaffes  in  the  given  Point  /  and  ftrike  the  other 
Arch  at  j^;  the  Imerfcaion  of  the  Arches  at  ^  is  the  Cfenter  of 
the  oblique  Circle  h  f  h^  which  paffes  through  the  given  Point 
fy  and  makes  an  Angle  with  the  Primitive  of  30  Degrees  as 
was  required, 

PROP.    IX. 

To  draw  a  great  Circle  thrd  any  two  given  Points 
within  the  Periphery  of  the  Primitije  Cirdle. 

RU  L  £. . 

j\  Through  either  of  the  given  Points  and  the  Primitive 
Circle's  Center,  draw  a  Diameter,  produceth  it  beyond  the  Pe- 
rimeter. 

2.  Crofs  this  Diameter  at  right  Angles. 

3.  Through  the  Point  mentioned  draw  a  Line  to  the  Extre- 
•  mityof  the  fccond  Diameter. 

4.  At  the  End  of  this  Line  in  the  Perfphery  of  the  Primitive 
Circle  erc6l  a  Perpehdicular,  cutting  the  firft  Diameter  in  a  third 

Point. 

5.  Through  the  two  given  Points,  and  this  third  Point  ftrike 
a  Circle,  and  it  Ihall  be  the  great  Ciixle  required. 

Example.  Let  it  be  required  to  draw  a  great  Circle  through 
the  two  Points/and  G» 


I.  Through 


Of  Spberk  Gemetfj^  ty 

X.  Through/ and  e  draw  the  Diameter  of  the  Primitive  0  A. 
2«  Crois  it  at  right  Aiigles  with  the  Diameter  e  d 

3,  Draw  a  Line  either  from /to  f,  orfrom/torf. 

4,  To  cither  of  which  Lines/  f,  or/  rf,  at  the  Extremity  of 
c  or  J,  ered;  the  Perpendicular  c  if  interfering  the  Diameter 
a  b^  produceth  in  i  the  third  Point. 

5,  Through  thcfe  three  Points/G  1,  dcfcrihe  the  Circle/ G  i 
by  the  known  Problem  of  finding  a  loft  Center,  Euclid  25,  3* 
and  'tis  done.  Draw  the  Line  K  L;  and'  if  it  pafs  through  the 
Center  of  the  Primitive,  your  Work  b  right,  elfe  not  :  Be- 
caufe  then  the  rehired  great  Circle  cuts  the  Primitive  in  two 
cppofite  Points. 

PR  OP.    X 

7o  draw  a  great  Circle  Perpendicular  to  a  given 

Great  Circle. 

GENERAL  RULE. 

Draw  a  great  Circle  thro'  the  Pole  of  the  given  great  Cirdei, 
>nd  it  will  be  perpendicular  to  a.great  Circle  given. 

Here  are  four  Cafes. 

1,  Perpendicular  to  the  Primitivt  Circle. 

2.  A  Right  Circle  perpendiculkr  to  a  Right  Circle^ 
3..  An  Oblique  Circle  perpendicular  to  a  Right  Circle. 
4.  An  ObligUe  Circle  perpendicular  to  an  Obliqtfi  Circle^ 

C  J  S  E   I. 

*t»  draw  a  Circlt  Perpendicular  U  the  Primthe  Circle  given: 

RULE. 

Through  the  Center  of  the  Primitive  Cirelf  draw  a  Dlame- 
tevi  and 'jls  done;  For  the  Center  of  the  Primitive  Circle  Is  it^ 
*  Pole. 


RU  L  E. 


.-.   ' 


CASE  n. 

?9  dravia,  Right  Circle  perfendicularti  a  Rigbt  HipeU*    ' 

RU'L  E.        . 

This  is  dons  by  drawing  the  Diameter  perpendicular  to  the 
Diameter^  or  Rigkt  dircU  given. 

CASE  m: 

.  Ti  draw  att-tiliqiu  CircU  perftnditHlar  t»  a  K^tGit^U  giveni 

RULE. 

1.  Find  the  Poles  of  the  given  Right  Circle  by  Prtp.  r*  Cafe  &• 

2.  Draw  a  Crrclc  through  thofe  two  Poles. 

,  • '  ,  .   .       ^    .....      . 

Example,  liCt  it  be  requi- 
red to  draw  an. oblique  Circle 
perpendicular  to  the  right 
Circle  c  d,        .   •   >        -       * 

Lay  the  Chord  of  90  from 
cXo  a  and  L  and  draw  the 
Diameter  ab'i  for  a  and  ,*  are 
the  Poles  of  the  right  Circles  ., 
c  d.  With  any  diftanoe  of  "" 
the  Cornpaffes  fet  one  Foot  in- 
a  and^  and  ftrike  the  two 
Arches  at  /;  theii  is  f  the 
Center  of  the  oblique  Circle 
itgb',  and  is  at  right  Angles 
with  tRe  given  tight  Circle 
cdi  aawas  required, 

JNitf^  That  if  the  oUique  Chrde  re(}tiired  to  bed^Wn^  Wefe 
fo  limited  as  tbmakea  given  Angle  with  the  Prtmitive*Circle^ 

Then  take  the  Secant  of  that  Angle  (as  in  Cafe  2.  Prop,  2^^ 
in  your  Compafies  ;  and  placing  one  Foot  in  a  or  h^  make  two 
Arches cjrofling eaeti  other  as  before  at /'i  then  (hall /be  the 
Center :  Or,  take  the^TangenC  of  that  Angle,  and  fet  off  in 
the  right  Circle  cd  from  the  Center  e^  iof,  and  *tisdonc. 

But  ff  the  Point  g  be  given,  through  which  this  oblique  Cir- 
cle.{h(^ld  pafs  without  any  relation  to  the  Angle  it  (hobld  make 
with  the  Primitive  Circle,  (though  that  -be  naturally  given) 
a  Circle  ft  ruck  through  the  three  Points  j^  and  A,  will  anfwer 
the  Demand.  , 

CASE    IV. 


f>fJSffenit  eametiyi 


"Si 


«■    ft  • 


i^ASE   XV. 


*  •  A 

91  ^raw  an  (Httiue  Circle  perpenitailar  h  a  ghtn  Olifui 


fc   •  * 


RULE. 

iFsrJy  Tmi  tHc  PoTe  of  the  given  Oi//V«f  Clrcli  by  l*r^.  2. 

2.  Through  that  Pole7dra]ip  sijgf^t^ircle ;  or^  which  is  the 
ikme,  draw  fuch  an  Arch  as  may  pafs  through  the;  Pole  fo 
foitiMi,  and  m^  MMbSt  tbe  l^rimtive  in  Pi^ts  dian>etricaQy 
oppofite. 


•  \ 


Exatttplt.  \M  it  b»  ie(|ulced  to  driw  an  jDbtiquc  Circle  per* 
t)endicu|ai:sto  the^bUque  Circle  a  A  c.  JPtrJi^  I  find  the  Pole  <5f 
the  oblim^e  Circle  «  i/  to  ^  atC ;  then  1  Uy  a  ituler  ovei^  the  * 
CenteM,  of.the-Primitive  (any  wife,  becaufe  it  muft  cufc  the 
Primitiva  ip  pppofite  Points)  cutting  it  in  *  and  ij^ind  th^ 
Center  that' will  Iwo^  the  thiw  Points  i  G  h^znA  it  (hall  be  the 
Center  of  the 'great  Cnrple  req^ired,  and  cuts  the  great  oblique 
Circle  a  k'c  atitght  Angles  at  K.  Note^  If  th^  Point  K'in  the 
Circle  ij  b  cht  given,  then  draw^a  great  Circle  through  the  two 
Points  G  and  K  by  the  8th  Prop.  And  if  it  he  required  that'the 
Circle  i  G  A,  fliould  make  any  given  Angle,  it  may  be  done  by  . 
the  7  th  Propofitiott.  ,  '  ,       ' 
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®  ^  0  ©  9^  9  ^^^  9.l|l  <H^  •tpt^fc^^ 

r     .  SECT  I  O.N.  IIL. 

^iProjeSion  of  the  Sphere  OrthographicaJfy  and  Stereo^ 
graphicalfy^  on  tbfi  Planes  of  the  Meri^an^  EfUptic^ 
and  Horizon. 


X    J  r 


^ '  I  '>  <  I 
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PR  0  B.    I. 


1      • 


\To  Preje^  the  Sfhen'  Orthegraphualfy  on  tie  Pbmritf.  ibe 

Meridian.  .'•         *   ' 

< 

T^  A  K  E  any  convenient  Radius  from  the  Chord  of  6o  Dcg. 

^    on  the  Se&or,  and  fweep  the  primitive  Circle,  i^hich  doth 

always  reprefent  the  Meridian  of  the  Place  proje^led  upon  the 

Solditial  Colure. .  Draw  H  H  for  the  Horizon,  and  Z  N  for 


a.'  '   k 


«f      <* 


the 


The  Tre^mon  of  the  0^b^l.      '     t9S 

tilc  eftCband  Weft  AsimuOs  ^  the  Zmi^»'  imd  N  ithe  Nadir  of 
the  Phwe.i'  take  thC'  Chord  of  the  propofcd  Littitude  (as  fuppofe 
51^ '3a'  ):aiid  fet  itr.froBi  H  to  P,  and  tfrom  Z  to  JE^  draw 
P  S  ftr, the:  Earthfs  Axis,  ..and  iE  iE  for  the  Equinoaial.:  Tate 
the  Chord  of  23^  29',  the  diftancc  of  the  Tropics  from  tHe. 
Equinodial,  and  fet  it  from  JE  on  the  Meridian  each  way,  and 
draw  SB  12,  and  Tcf  12,  paralkl  t&  the  Equino6lial;^  Alfo  fet 
theTame  Chord  of  23^  ig^  on  the|Mcridian  ftom  thd  Poles 
at  P  and  S,  each  way,  and^raw  the  pPolar  Circles  parallel  to  the 
Eqiiinoi^tial :  Take  the. Chord  of,  18^  and  fet  it  from  H  toT  and 
L  under  the  Horizon,  which. fhall  be,  the  Parallel  of  Twilight. 
Draw  25,  }rf  for  thie  Ecliptic,  and  on  it  from  the  Center  of  the 
primitive  Circle  fet  the  Sines  of  3b®  and  60?  each  way,  and 
place  the  Signs  of  the  Zodiac,  '^  and  ^  to  fell  in  the  Center, 
and  SB  and  yf  at  the  Circumference:  A  A  and;^^7  are  Parallels 
of  Altitude  ;  the  firft  being  drawn  by  the  Chord  of, 20  Deg. 
and  the  other  of'  40  ;  the  Meridian  or  Hour-Circles  I  have^only 
drawn  frpnx  Tropic  fo  Tropic,  which  if  t;hey  were  continued, 
wbiild  meet  in' the  Poles,  and.  are  Ellipfes,  and  are'drawn,  as  I 
■fcall  how  fhew  in  the  Azimuths,  .    . 


..  .1 


firJJ^  Draw  as  many  Parallels  of  Altitude  as  you  pleafc  ;  as 
,  liere  I  teivfe  drawn  one  at  2o,  and  another, at'  40  Deg.  ('the  more 
the  bettef  5}  then  take  the  Sipe  of  what  Azinvuths  you  defign 
'tb  prbjeft,  from  the  Radius  of  the  primitive'  Circle,  and  fet  it 
from  thd  Center  oh   the  Hofizon  ;  as   hereTwou^d  draw  the 
45  th  and  I  ith 'Azimuths  from  the  Eaft  or  Weft*     I  fet  them  off 
feverally  to  «  and  «j  fhefe  *a re  the  Points  .in  ^  the  Horizon  thro' 
'Whichthfe.faid  Azimuths  muft  pa(s  :  3"!^   to  ; find   the  Points  in 
the  Parallels  of  Altitude  through  which  they    muft  pafs,  take 
half  the  Parallel  of  Altitude,  an4  rh^k'e  it,  the  itadius  of  the 
Line  Xxf  Sines  on  the  Sedor '=J:  R  A ;  from  it  take  the  S?Tic  of  45^ 
and  fee  it  from  R  to  ^  on' the  Parallel  5  aJfbjiwke  a  v  the  kadj- 
us  of  the  Lfne  of  Sines  oh  the  Seitef,  and  take  from  it  the  Sine 
of  45^  the  required  Azimuths,  and  fet  it  on  the  Parallel  from  b 
tOAc;  fo  are  the  Points  a*^  and  w,  the  Points  through  which  the 
45th   Azimuth   muft  pafs.     Thus  you  muft  firtd  Points  under 
the  Horizon,  and   by  an  even  Hand  draw  the  Elliptical  Azi- 
muths, which  will  all  meet  in  the  Zehith  and  Nadir,     And  after 
'  the  fame  manner  are  the  Hour  Circles  or  Meridian  drawn,  by' 
firft  drawing  as  many  Parallels  to  the  Equinc6tial  as  you  pleafe 
.  towards  the  Poles;  and  by  findjng  Points,  as  has  been  fnewn  in 
the  Azimliths,  firft  marking   them   in,  the  Equinoilial  bv  the 
Sines  of  15,  36,  45,  60  ind  75°.   The  Prbjedion  being  finiftied, 

N  2  ""  w 


I 


i9i  ink  TrifeBm  tflh  Sphered 

tre  wiS  fappofir  fbe'^'Sim  in  to^  Ji^orwSt:  (fW^(fi«n  184^ 

DcdiAatJon^  is  the.  feihc,  *wa?.  I4«  50'  i8*/  N.)    DiaW  Dl^ 

by  letting  ^S  the  ChiMrd  of  the  Dodihatioci,  #hfdi  fleill  te^ 

^re£ift  the  ParaBd  of  the  San'fc  Dedixuitien  for  thofe  Days  >; 

wTben  "  ' 


vai 
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B 
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MD^}^'^' 
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Lottgitudft.  »   . ,   - 

Rifing  or  Settittg.  ^'  / 

Afccn.  DIffereiitfe. 
Time  ©  isdut'Eaft  and  Weft. 
Ahitude  a  Kttk  before  9  t/caodCt 
DfetKn«i6ri.  '    . 

Right  Afcenfion, 
Semidiurnal  Ark* 
Seminodurnal  Apk, 
Amplrtude; 


To  him  that  underftands  how  to  lay  down  an  EllipSs  by  ttse 
1^1  ne  of  Sines,  the  Method  of  prbjet^g  this  will  l>ecQme  ex^ 
ceeding  eafy.  This  ProjeSipn  1  have  contrived  on  Bra(s,  tot 
that  the  Body  pf  the  Work  moves  within  the  Graduated  Mcri- 
'dian  to  any  Latitude  ;  and  upon  it  I  have  a  moveable  JFIorizon 
with  two  Sights  to  jtake  the  Sun*s  Altitude,  by  which  it  becomes 
anUniverfalDiaJ,  and  is  of  excellent  ufe  for  Sea- faring  Men  to 
find  their  Latitude  and  Hour  of  the  Day  j  For  having  tht  Sun*s 
Zenith-Diftance,^as  fiippofe  20  Deg.  to  the  Northward)  on 
cthe  6th  Day  of  July,  the  Sifn's  De^ination  21  D^.  19'  N, 
with  your  Pen  mark  on  the  Meridian  the  Sun*s  Declination, 
,  and  move  the  Projedtion  till  that  Point  touch  20'',  th^  ^enitfa- 
Diftancc,  and  then  doth  the  north  Pole  of  the  Projeftioji  cut 
the  Meridian  at  i  Deg.  }9Min«  above  the  Horizon,  and  fucfa 
is  the  Latitude  of  that  Place  *of  Obfervation  North.  ^  Here  the 
Work  by '  tb?  Pc!^  is  npt  only  faved^  but  alfo  demop* 
ftrate^.  .  ^  ..   , 


FI10J5.  11 


^tf^dHtH  tftit  Sj^:^ 


^ 


P  R  o  R  n. 


w  •• 


With  fli*  <Sa6fd  6f  60  begtees  fwedp' the  pnmitive  Circle^ 
draw  ti  tt  for  the  ttori^n^  and  t  N  for  the  Eaft  ^hd  Weft 
Aziinuth,  z  the  Zenith  of  ygur  H&bitation^  ahd  N  the  Ns^ir. 
Take  51  Dfegrecsja  Minutes;  the  .Latitude  from  thet,ihe  of 
Chords,  and  fet  it  from  H  to  P,  and  from  z.  Xo  JEy  draw  P  S 
for  &e  Axis^  ^d  £  £  for  the  Equinoftial ;  take  the  Chord 


of  22  Degrees  29  Minutes,  and  fet  off  the  Tropics  and  Pblar 
-Circles  as  in  thelaft  Projeaion.  Mtte^  the'  Trdpics  and  aB 
p-arallels  of  Declination,  C^c,  Bmrs^  Circles,  AiirtiQths,  an4 

Almicanthcrj 


S3^ 


^/Frojimm.  ^  th  Spl^/fi 


Almicanten  are  drawn  by  the  Tangents  of  the  Angles  that  the^ 
form  with  the  Periphmy  of  ihcf  Plane  (oi  the  Projc<aion :  For 
as  in  the  Orthographic  Proje£lion  they  were  all  EUSpfes,  here 
thev  are.  Circles :  .Then  to  draw  the  Tropics  ;  becaufe  they  gre 
166  Degrees,  y  Mini  ♦  Diftaht  fromthe  Pole,  fet  one  Foot  in  the 
'  Axis  (being  fuppoied  tpheconttnued)'  anchdraw  the  Tropics.  Or  if 
the  Secants  of  the  feveral  Diftances  from  the  neareft  Pole,  be  fet 
off  in  the  Axis  from  V,  the  Center  of  the  Proje£tion .  on-  the 
iame  fide  of  the  Equinoctial  as  they  lye,  you  will  have  their  ft- 
^Veral  Centers;  and  the  Tangent  of' the  fame  Di|lance. will  be 
'their  Radii,  or  Sen|idiameter.  .  Therefore, the  ,     . 
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And  the  Hour«Cireles 


are    drawn  by, 

the  Secants  of 
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30.^^d  Rjarked  in  thefiqiii- 
45  j^jidftiahby  their  half  Tan- 
601  gfcat  frpm  ^V*,  ef      / 

•75  >  -  ■   .^. .     •'' 


The  Hour-Line  of, 6  is  the  EartK's  Axis ;  therefore  a  ftraight 
Line  pafles  through  the  Center  of  thd  Projeftionr.      ' 

All  the  great  Circles  paffing  thrbugk-^e  Center  are  divided 
by  the  Line  of  Semi-Tangentj  of  their  feveral  Divifions 
from  T.  So  the  Ecliptic  is  divided  by  opening  the  Sedlor 
to  the  Radius  of  the  primitive  Circle;  and  becaufe  every 
Sign  is  .30  Degrees,  take  the  Tangents  of  15  Degrees,  .30  De- 
grees, feverally,  and  they  will  mark  out  the  Places  of  g,  trg, 
Uy  il>  on  one  fide,  and  TH,,  X,  Sj-^7  on  the  other  fide, 

'25  and 


J  be  Jhr6jeSion  if  tie  I^H^/  \  ;  ^^ 

c^  amT  vf'db  fell  at  tbe  Perij^hety  ^b^Dtgmt  iiom  r  an* 
iSby  whcie  Semi-TangMt  is  -  '45  Degnsd  =  to  the  Radius  of 
tftiB  Pi:ofe3:Jic>n.  Almicanth^s^  ^  Paretlek  olP  Akiinde  in  tbisr 
Prqe6lion ;  as  alio  Parallels  i^f  Celeftial  Latitude  are  4t«ffii 
as  die  Parallels  of  Declination ;  only  the  Centers  of  the  firft  fs^ll 
in  the  prime  Vertical ;  but  in. the  latter,  in  the  Axis  of  the 
Ecliptic^  \. 

In  the,  following  Problems' of  the  Sphere  I&all  always  make 
ufe  of  the  Stereographic  Projedfim.  It  is  the  common  Me- 
thod ufed  by  moft  Authors  to  proj^this  in  a  paiallel  Pofition  ;  ' 
and  by  drawing  the  Horizon  of  any'  particular\Plate,  they  fixt 
it  for  that  Latitude  :  But  I  haye  chbien  rather'  an  oblique  Po« 
fition,  and  have  adapted  the  Pole  to  the  Efevatio^  of  London^ 
I  {hall  leave  it  to  the  Reader's  choice  to  dq  what  way  he  fancies 
beft ;  for  the  diftance^  bom  St  PauFs  to  the  Rfiym" Exchange  is 
the  fame,  as  from  iim  Rd^al  Exchange  toSti^^^s, 

PRQjB.:  mr 

0 

iTA^  Stereographic  Projej^Jon  of  tbe  Sphere  upon  tbe 

Plahey  the  Ecliptic.    . 


•■     ■«      •    M  ^    ^ 


ciaule  by  it  we  (blve-  the  Phaenomnui  of  thd  Heavens  ^according 
to  the  Earrii's  Motion.;  At  any  convenient  Radius  fwecp'thfc 
Circle/ which  fhall  here  repHefent  the  Orbit  of  the  Earthj  arid 
qtiartefi't;  fb  (hall  V  ^reprefent  the- EquinoAial  Colli  re,  and' 
SB  ^y^^  the  Solftitial ;  ,«ieir  Intbrfeftion  bein^  the  Pole  of  the 
iSclytic  at  E.  Take  the  SemiTTangcht  of  25^  29'  Ae  con- 
ihint  ^Diftance-of  the  two^Pot^,  and  ftt  on  the  SblftitiaF  Cbliire 


/•         I 


from 


1  .  •<         ,        • 


96  *th  Pr^90i^  ^tbi  SphefiC 

tov  E  to  P;  Md  ttwt  it  tbt  North  Sole  of  <bc  Gl<>b4.  lii* 

Figuo.  ■... 


'  *talte  Ae -Tangent  ^C«pplepient  of'  the  DHiance  df  ds* 
two  Poles  tb"  ^i'  wsdfctoneFooliuE,  the  other  will  ^ve 
the  Center  of  the  firft  Meridian,  »w.  as  P  ^in  the  Solftitial  C<>i 
hire  contaraed;:-  TfaiK«ng^^)U^Qm9&  <^  .>t.Rigfat  Afi^W 
fbe  Colurt;,  d|i»w  jn  ^oiailt  U^  .ap4  ;%;<#  ,<^  Taj^spt 
trf  IS,  30,  4S,  6q.  and  '75°.  V^htch  «»  Ae  Centers  «- 
the  other  Meri^an.  Tb^n  «>  4r«ir  ^  J*afh  of  any  Vo*^ 
obferve  for  LenduL,  thui :  Add  .t))e  ,p»,  ^L  38<>  28'  to  the 
Diftancc  of  the  two  pQle«  2^^  a^'^  t^  ^^fa  61°  53'  1  ^ 
by  the  ^i-Tai^Cflts  ,fiio«i  (E  «).ft,  afl4  38"  aSVlj"  ?»' 
—  14"  59*  i  ^ett^  Se^X^pgpmwithwof  from  E  to  Si;  hif- 
fefl  A  B  in  C  J  fo  is  C  the  Center  of  the  Vertex  of  LandM. 
Now,  fuppofc  the  Eanh  in  :r,  then  wiU  the  Sun  appear  in 
S^i ;  draw  Si  "S.  S,  and  continue  it  till  it  meet  with  tba 
tbjmer  Occult  Line,  and  that  will  be  the  Center  of  6  P  6  ; 
draw  o  E  til  at  right  Angles  to  the  place  of  the  Sun  and 
Earth,  and  that  fhall  be  the  Horizon  of  the  Disk ;  and  continue 
it  till  it  meet  the  former  Occult  Line,  and  that  Intcrfaftlon 
Ihall  be  the  Center  of  $1  P  ~t  which'is  the  proper  Meridian 
to  the  place  of  the  Earth  and  Sun  that  Dav. 

All  that  part  whtch  lies  .between  the  Horizon  of  the  IXsk 
O  £  ni,  and  the  Place  >of  the  Earth  :=;,  is,in  Darlctibfs,  as  is 
reprefented  by  the  fliady-part:  The  J^orth  Pole  is' now  il- 
luminated, uid  the  Day  is  more-  than  tz  Hours  long,  which 


•  '     '  '   ,  ' .  '  •     '        '  •         ' 

5  "(hftiwsA  !>y  the  Padi  of  the  Vci^ex  pf  Imidm^  cutting  the 
'16  6^1oCk  Hoiir-^ine  before  6  in  the   Mornings    and  after 

6  at  Night.     You  may  proje£l  feverar  Paths  in  one  Scheme,  aqd 
b]^  a  Jtioyeable  Hori^pn  of  the  SartK^s  .Di«k  (which  I  have 

'tiDHtfived)  you  it^y  Jee^  at  one  View  what  places  are  iUu- 
.  minated  ana  what  are  not :  For  the  Horizon  of  the  Di^fc 
tnovbgjtpoA  the  Pole  of  the  Ecliptic,  determines. the  Qv^- 
tify'Ot  Light  and  Darkhefs.  So  wheA  the  £trth  comes  .into 
fg,  the  North  Pole  of  the  Globe  is  then  in  Darknefc ;  but 
cofiixr^  jho  T  or  is.  the  North  Pole  lies  in  the  Horizon  ^f 
the  £lfsk)  and  cOnlequently  there  is  an  eqf^l  iharc;  df  t)vf 
and  Night  all  over  the  Globe^  This  is  the  nece^ary  refult  of 
the  two  Motions  of  the  Earth ;  that  is,  round  its  Axis,  and 
^ts  annual  one;  and  there  needs  m. third  Motion  be  feigned 
to  explain  it,  or  to  account  for  it.  I^ox,  as  the  Earth  moves 
annually*  round  thd  Sun,,  without  /the  diurnal  Motion,  it 
moves  only  according  to  its  Center  of  Gtavity;  and  each 
Point  and  Line  in  it  always  kee]^  the  fame  Pofttion»  Let 
its  Axis  be  one  of  cfaofe  Lines ;  the .  diurnal  Revolution  of 
the  Earth  round  this^  which  as  to  that  Motion  is  fuppofed  im- 
moveable, cannot  change  the  Pofition  of,  and  therefore  it 
will  be  always  the  fame,  i.  §.  always  Paral^  to  itfelf* 

P  ROB,    IV. 

V^t  Stereographic  ProjeSiion  of  the  Sphere  in  the 

Plane  of  the  Horizon. 


With  the  Chord  of  60  Degrees  fweep  the  primitive  Cir- 
cle, which  in  this  Proje^Uon  reprefents  the  Horizon  of  ov(r 
Habitation. 

Crofsicwith  two  Diieieters  at  tight  Angles,  fo  {hall  11 
55  12  be.  the  Meridian,  and  6  s  6  the  prime  Vertical,  or 
Azimuth  of  Eaft  and  Well,  and  s  will  be  the  Zenith  of  the 
Place. 

Th^n  becaufe  the  Zenith  of  any  Place  h  diftant  froiti 
the  Pole  equal  to  the  Comprcment  of  the  Latitude,  take 
therefore  the  Semi-Tangent  of  38  Deg.  28  Min.  and  fet  it 
on  the  Meridian  from  z  to  P  ;'  fo  (hall  P  be  the  north  Pole  of 
the  World  in  this  Projeftlon  :  Becaufe  the  Latitude  is  equal 
/o  the  diftance  from   the   JZ^ith  to  the  Equino^ial,  take  the 

.   O,  Tangent 


«8  7i»  Tr^^ionof  the  Sphered 

Tangent  of  half  the  Latitude  51  Degrees  32  MiouJe^-,w«fc 
25  I^.  '46  Min,  ahJ  fct  it  from  %  to  M,  and  the  Secant  of 
J8  Deg,  28  Min.  from  'Si  to  O,  or  the  Tangent  of  it  from 
«  toO,  will  give  the  Point  O,  the  Center  of  the  Equinoflial, 

■  Take  the  Tangent  of  the  given  Latitude  51  Degr.  32  Mfn, 
-and  fet  it  on  thcMrtitfian  frotfi  Pto  C,  and  draw  the   fut- 

■  a-clock  Hour-circle  6  P  6.  Draw  A  B  at  ri^t  Angles  to  the 
Meridian  through  C,  open  the  Se^r  to  the  Radius  P  C,  and 
take  off  the  Tangent  of  15,  30,  45,  60,  and  75  Degrees, 
tnd  fet  ^em  off  from  C  towards  A  atid  B,  and  they  fball  be 
HiffCenters  of  the  other  Hour-circles,  is  you  fee  in  thePro- 
jcfliofl  arc  dra^rti.     '■  -      , 


.,,    ...    .     .-_ .       -g.    ,     ■ 

6d  45  30  15  C  15  ,30.  45  fro 

\n  this  Projection,  Almicanthers  are  all  parallel  to  the  pri- 
mitive Circle. 

-  And  Azimuths  are  all  right  Lines  palEng  through  x,  the 
Zenith,  to  equal  Divifions  in  the  Horizon ;  but  omitted  to 
avoid  Confufion, 

Parallels  of  Declination  ate  all  lefler  Circles,  and  parallel  to' 
the  Equinoflial';  and    their     Iiiterfeflions    with    the  Meridian 

-arc  found  fetting  the  half  Tangent  of  their  Difence  from  the 
Zenith,  Southward,  and  Nortliward :  Their  Centers  arc  fouiri 
hy  biHi^ng  the  Dillancc  between  thofe  two  Points. 


^e  Pryedlion  of  the  Spberel  '  g^ 

IThus:  For  the  Tropics  Latitude,  Londfin.f  ^ 

or  Of 

Height  £quifio£Hal  38     2B    or  thus  51     32 
C)bliquity  Ecliptic  23     29  Sub.  2329 

Meridian  Altitude  61     57       tteiiK   28    •  3 
2^riith  —  —  —   90      o 

tropic  SB  from  2enit;h  28       3  to  the  Southward. 

.  '    •  ••   ^ 

Then  faecauife  the  Tropic  of  2»  is  juft  fq  much  depreffed 
below  the  Horizon  on  the  Meridian  to  the  North,  as  much  as 
the  Tropin  of  b*  is  elevated  to  the  South,  14  Degrees,  ^9 
Minutes;  to  this  14  Degr.  59  Mih.  add  the  Quadrant,  or  di«  ' 
fiance  of  the  Zenith  from  the  Horizon,  and  the  Sum  is 
104*  59»:  Take  the  half  Tangent  thereof,  nii%.  52^,29^  f, 
and  fet  it  on  the  Meridian  from  Z  to  £ ;  biiFeft  ..  £  in  C  i 
So  fliall  C  be  the  Center  of  the  Tropic  of  Cancer.  Or,  becaufe 
the  greateft  Amplitude  in  the  given  Latitude  is  nearly  39*^  52' 
North  and  South,  take  the  Chord  thereof,  ^ndiet  it  frcAn  6  to  69 
either  Way  towards  12,  12,  u{K>n  the  Horizon  to  y  V  ^<^r  ^' 
and  <7,  Qy  for  Icf ;  find,  the  Centers  that  will  fweep  thefe  Points 
feverally,.  and  that  will  draw  the  Tropics, 


I    \ 


,     Secondly y  For  the  Tropic  of  Cqpricorn^ : 

Q>'  O  / 

23    29        ™.       23    29 

•  .       .  .  •  • 

Z  Sub.  14    5.9 .  75         lyf  from  Z  South. 

from        '      90      o  37     3^ » Tang,  from  Z^ 

Yf  from  Z     75      I 

To %. Quadrant   ■'»■■'        90        o 
Add     Depreffion  61       57      ' 

■  ■  ■       ■■  ■ 

i^  from  Z  to  the  North  151      57 

Half    —        —  75     58  i Tang,  from  Z. 

Take  the  Tangent  of  75,   58,  and  fet  it  on  the  Meridfan 

j&rom  Z,  beyond  E  Nort1iward:Take  tire  Tangent    of  37 

"  O  2  ,  Dcsre^s 


Xqo  The  ProjtSim  oj  the  $fhr^ 

'     -  '  . 

Degrees  30  Minutes,  and  fet  it  from  Z  to  }f  Soulfeward ;  di- 
vide thefe  two  Pbints  into  two  e<]ual  parts,  and  that  fhall 
give  the  Qet^ter  ^f  the  Tropic  of  Capricorn  a  V at  Or^ 
draw  it  by  its  Atpplitud^,  ^s  ditedad  in  th^  other  Tfopic. 
And  if  you  would  ^  draw  the  Parajlcls  of  every  5  Pfgrees 
of  Declination,  and  the  Parallels  of  the  beginning  of  each 
Sign  North,  they  Qiay  he  donp  \sf  this  Tfib^  X^acitude 
London. 
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The  Gohintn  to  the  Jcft  Haqd  fliews  the  Degrees  of 
Declination,  including  the  i^qutAo^ial  and  Tropic  of  Cancer. 
The  ifecond  Cohimn,  the  Diftahce  of  each  Par^lel  from  th^ 
Zenith  of  London.  In'  the  Third  are  the  half  Tangents  to  be 
fet  off  in  the  Projedion  from  Z  9n  the  Meridian,  to  the  South. 
In  the  fourth  Column  is  thp  Diftance  of  I>(clinatiop  from  the 

'  Zenith  to  the  North. .  The  fifth  and  laft  Column  contains  the 
J^alf  Tangents  to  be  fet  on  the  Meridian  from  Z  NotthWardi 
The  midway  between  the  North  and  South  Interfeftion  on  each 
]^arallel  with  the  Meridian  fliews  t)ie  ^^ntprs  ip  the  Projeiftion 

*  to  draw  each  parallel  by. 


Tte 


I  ' 


^he  Prcfe&iw  pf  the  Sflkrt: 
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Tbe'inRFstt^k  Qf,  tcMh  DodiKatioa  wuft  ba  dnira  by  this 
Tdblf  for  Lau  51  Degf,  ^Mixu  N. 
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The  Tide  of  each  Cblumii  Is  die  iariie  with  thofe  above  de*. 
fcribed  ;  only  thefe  are  for  fduth  Pinlld  of  DecUq^tions^  aod 
tb^  other  were  for  nortb^ 

« 

ti  draw  thi  EcUptta 

This,  you  lee.  Is  two  Hal  fs,  v/z.  North  and  South,  and 
marked  with  tbetrp;op<^r  Signs,  Becaufe  the  greateft  Meridian 
Altitude  of  the  northern  Part  of  tbe  Ecliptic  is  61  Ykif^ 
57  Min.  zX,  London^  take  tbe  Secant  of  61  Deg.  57  Min..  and, 
Ux  it  on  the  Meridian  from  ^,  where  the  Tropic  interfeds 
it  northward,  beyopd  E,  (hall  give  the  Center'  of  the  part 
marked  with  T,  T}*  n,  c,  A,  1%.  And  becaufe  the  leaib 
Meridian  Altitude  of  the  foudiern  Part  in  the  given  Latitude 
is  14  Deg.  59  Min.  take  tbe  Secant  thereof^  and  £et  one  Foot 
in  your  ConipafTes  in  the  In)«ffe£tion  of  the  Tropic  of  Capri* 
(orn  with  the  Meridian  at  ygj  and  the  other  Foot  will  give 
the  Point  D,  the  Center  of  the  Ecliptic,  marked  with  ^9  ni, 

t^    yf^    SSy    X- 

.   Toh^  tbi  Signs  imn  m  tbe MiliptUi' 

Se^  what  Declinadon  tjie  b^I;ming  of  each  S%n  bis,  wMck 
are  as  is  here  fet  down. 


D^,  Min.  Sec. 
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iOs  000 

ni,  K     II     29    33Lc^„.L 
t  ;r,  20    li     Ij^Sooth, 

V       23    29     o 


Whoft 


I©«  7be  fre^(0iM  ^f  i^  Sphere:    '. 

: :  Whbfe  half  Tangcaits  fou  Ittive  in '  die  fbregiMng  Tables  ^or 
drawing  the  Parallels ;  andaccordingr^o  thofe  Diredions  if  yoti 
draw  thefe  Parallels  of  Declination  of  the  b^inning  of  each 
Sign»  wtieit  thef  intSerfeS  the  Edi^fic,  th^:^reHhe  Places 
where  you  are  to  writ^  the  Signs  as  fou  fee  in  ^e  Prbjedion.  . 

Secondly^  The  Edjptit  may  be   divided^  by  Jlirft  hndir^  the 
Poles  of  each  part  of  the  Ecliptic  ;  then  ky  a  Ruler  to*  each 
Pole  fcvcrally,  and  to  30  and  60  Degrees  in  the  primitive  Cir- 
cle, and  that  will  truly  divide  each  Half  cof   the  Ecliptjc  ad 
heforc.'  •     ;     :     . 

NoU\  In  all  Stereographic  Proje£lrons  all  Diameters  aire  mea« 
fured  oh  the  Scale  of  hairTangents  j  the  reafpn  of  which  you 
have  in  the  Spheric  Geometry,  wfth  which  .be  fure  to  acquaint 
your  felf  well  before  you  proceed  to  the'  Proje&ion  of  the 
Sphere.  And  this  is  the  Ground  of  all  Dialing ;  or  the  true 
Proje£);ion  of  the  Hour*circles  of  the  Sphere  on  any  given 
Plane.  ...  1 

And  if  to  this  PrOjeaion  there  be  fitted  aXabel  or  Index  to 
move  upon  the  Center,  and  its  Edge  divided  by  the  Line  of 
half  Tangents,  and  numbered  with  lo,  20,  30,  4Q,  5^,  60|^ 
76,  80,  go,  from  the  Circumference  to  the  Center,  it  will 
then  be'  fitly  accommodated  to  perform  many  Concluflons  of 
the  S{>hcre.  As  for  Inftance,  in  Dialing  :  Let  ftraight  Lines 
be  drawn  from  the  Center  of  the  Horizon  where  the  Hour 
.Hour-circles  intcrfeft  it,  and  they  Ihall  be  the  true  Hour- 
lines  cf  an  liorizontftl  Dial  for  the  Latitude  the  Proje£lion 
was  made.  The  Degrees  and  Minutes  anfwerfng  each  Hour 
aiid  Qtrarter  in  the  Limb  of  the  Horizon  are  as  is  here  ftt 
down. 


'  And  if  at  any  time  you  have 
a  mind  to  make  an  Horizontal 
Dial  for  the  Latitude  of  Lm- 
•  dm^  ■  take  thefe  Degrees-  and 
Minutes  from  the  Line  of 
Chords,  and  iet  them  on  the 
Horizon  from  the  Meridian 
each  way,  and  they  will  mark 
out  the  Hour-lines  of  an  Hori- 
zontal Dial. 
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I 

14    52 

4 

2 

17    57 

3 

21       6 

I 

* 

2 

2 

24    20 

3 

I 

27    36 

5 

2 

31     0 

>S7 
66 
7» 


11 

33 


i.  For 
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The  ProjeS^^  tf  ibe  Sphere. 
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jtiay  tie  Craciuatcd  Index  before  defcribed  up** 
on  the  Line  6,  x,  6^  ail4  the^9ur<iicles  witt 
cut  the  Index-  iif  the  NUttiber  of  Degrees  an^ 
Minutes  of  every  Hour  and  Quarter,  as  is  fet 
down  in  the  following  Tabl^. ,  \    '    * 

Thefe  Degrees  and  Mihutea  may  by  help  of 
the  Line  of  Chords  be  proje£led  into  ere£t 
dire£i: .  North,  and  Soudi  Pland,  ietting  thtm 
cff  ^oiyi  the  vMfiridian  each-  way. 

3,; Tor  a  Vertical  declining  Dirf.  Let  the 
Decliluttton  be  30  to  the  W^fti  Liiy^'the 
Index  to  the  Plane's  Declinal^oii  in  the  Limb, 
or  prknitivfi  Qrde^  and  the  Hour-lines  in  the 
Proje£ti<!>n  will  cut  the  Index  in  the  Degrees 
and  Minutes  that  they  will  hare  upon  -thfe 
Plane.  In^thefb  Places  *  you  muft  begin  to 
Number  the  Index  at  the  Center  with  10, 
20,  is^c. 

4,  For  direft  inclining  Planes.  By  Spheric 
Geometry,  prcgeft.  the!  obUque  Circles  repre* 
ienting  the  inclining  Plane,  and  find  its  Pole, 
aRujer  .being  kid  to*  its-Pole,  and  Co^he 
feveral  PQiots  wheiie  thb'Hotir-^cirdes  in  tlie^ 
Projeflion  crof^  the  Plane  ;  the  Ruler  will  cut 
:the  Degrees  in  the  Horizon  that  the  Hour-lines 
nluft  have  upoii  fuch  an  inclining  Plane. 

La/Hy^  Fpr.declining*  inclining  Planes.  Thh^ 
jPlane*  being  projeded,i :  aild»  its  Pole  found j  ^ 
Ruler  laid  to  its  Pole,  and  the  Interfedidns  of 
.the  plane,  with  the  Hour-circles,  ihall^give 
in  the  Primitive  the  Degrees  of  the  diftance 
that  the  refpeftivc;  Hour-lines  muft  have  upon 
that  Plane.  See  my  Micbanic  Diallings  lately 
publiihed. 
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a 
3 

6 


12 
f 


75 
80 

85 


I 

I 

2 

3 
2 

I 
2 

3 

3 

•I 

2 

3 

4 

I 

2 

3 

5 

2 
3 

6 


o 

•2 

.4 
7 

.9 

ti 

»4 
»T 

22 

31 

35 
39 
4* 

47 


90 


f 

45 
*5 
«3 


90  00 


i 

41 

« 

.56 

4 


35 

39 

54 
22 

i 

5^ 


5» 

36 

56 

20 

61 

n 

66 

4* 

7* 

»7 

78 

3 

83 

59 

The  Gnomon  of  all  Dials  muft  ftand  parallel  to  the  EarthV 
Axis  i  and  in  the  DoSirine  of  the  Sphere  I  CxaH  feew  the  rea- 
fon  of  the  Analogies  for  calculating  H©ur- lines  on  all  fort«.  of 
Planes,  for  any  Place  of  the  World, 

•..•,••    SECT 


* 


t  ^4  1 


J    • 


,  «.  i    .  -  *-•• 

.'  i  .  -  - 

•  *  '  ••  • 

The  po^rine,  ofjhe  Sphere! 

13  Y  Hhn  Do£irim ^  tbf  Spherij  ismeialy  tkrSolatio&of  IhA 
"  Probkms  is  relate  to  the^  H9a.f«BS»  ot  Gblictvitjr  tf  die 
yiTible  World':  Ipf  *  meifuri&ig  the  Cirdcs  thcraaf,  the  Angles 
they  make  widi  «ach  otfaer^  I  ihall  (hew  jn  a  Mtthod  mofe 
concife  and  tnethodkaI:than  an]^  hfi9  done  hitherto.  Tor  Sjpherk: 
Geometrjr,  fee  my.  Tffmg  Maihmatki^^^  Cmr^kmimL  1  lurve 
'  told  you  m  fevenU.  Places  of  the  Jfirtmmud  D^iti$Hs^  that 
the  Obliquity  of  the  Ecliptic  is  'fixed  at  23  Dee»  29  Mlm 
^which  ydu  muft  carefully  rsmeoiber^  and  wUdi  was  deteiv 
xiinedthusr 

At  the  T^ir  fof  Xm<^  the  Hdght  6(  the  Nbarth  Fold 

isexa£Uy  "  »■  '  51:     ^jt 

When  Sun  ^tfrs  ss^  his  Merid.  Altk.  is  theie    » ■   ^i     5 j 

When  Sun  enters  )iP,.  his  &teridiaa  Altitude  is  there  : 

Sub.  '    *'  ■'  .  "11    » II     ^  14     jjA 

DifFerei^ce  of  Meridian  Altitudes  '   ^  ,  .  ^5    «^§ 

Half,  is  the  Obliquity  qf  the  Ecliptic^  or  Piftante  of  ^ 

the  Pole  of  the  £quino£liaI  froin  the  Pole  of  the  ^23     29: 
Ecliptic  :2:  to  Sign's  greateft  Declination        •*-*^  *      ^ 

•  '  .        ■     ■  ■     • 

.  And  here  I  (hall  annex  the  Names  of  the  Ancient  AAron<)^ 
mers,  and  thp  Times  when  they  flouriAed,  who  have  obferved 
the  Obliquity  of  the  Ecliptic*  ^  its  Qu antitty* 

Before.Chrift.  o  4  ff 

0$o     Arijlarchui  (23  51  00 

270     Eratofihenes  23  51  00 

140     Hipparchus  ;^3  51  00 

Jfur  Chrift.  ' 

.  140     Ptolemy  2j  5I  20 

8z5     Benimula  2  3  35  00 

827     Almarmn                                                  .  23  35  00 

Sa8    Jabia  Eh  Abumanfar  23     35    00 

8&ai 


Tie  BoBrim  of  the  Sfbert, 


f 
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* 

ri 

00 


21 

00 

00 

00 
00 
00 

24 

00 


880  Mabumd  Ehen  Gaber  23  35 

gii  Ahahet  Eben  Corra  ,  ^3  33 

^%  Abu  Atahumed  Ai  Cagnndi  ^  ^3  21 

1269  C^tfA  Najiroddm  23  3a 

1363  £^w  S^tf//r  *3  31 

^^ZlVlegFiig  23  30 

1460  Rtgiomontamts  23  29 

1490  Dcminuus  Maria  Nwaras  Ferrariwfis  23  29 

l^Si^Vemerus  23  28 

1572  Tycho  Brabi  23  31 

1670  Hevelius  '  23  30 

1670  P.  Mengoli"  23  28 

1673  Mr  FUtmfteed                                    "^  23  29 

The  Reader  from  this  muft  not  concKide  that  the  Obliquity 
of  the  Ecliptic  has  altered,  but  that  the  difFerent  Determina- 
tions of,  it^  have  arifen  from  the  badnefs  of  the  Obfervations, 
and  a  want  of  a  true  Knowledge  of  the  Parallaxes  and  Refrac- 
tions of  the  Heavenly  Bodies.-  See  Philofophical  Tranfaftions, 
'Hvimh*  16'^.  zvii  Marcus  ManUius* 

PROBLEM    L 

The  Sun^sgreatefi  Declination  being  ^^Deg,  29  Mn,  and 
his  Place  given^  ta  find  bis  prefent  Declination. 

E^an^e'tjlS^  April ig^TLtKoon^  Sun's  true  Place  by  our 
Tables  is  xi  19  Deg.  55  Min.  58  Sec.  I  demand  his  true  De- 
clination, 


60^-. 


In  the  right  Angle  Sphe>  , 
ric  Triangle  or  BO,  right 
Angled  at  B,  are  given,  «r 
©  the  Sun's  diftance  front 
the  next  Kquinoflial  Pouit 
r   ^9  Deg.  ,  55  Min.  SS^ 
Sec.  with  the  Angle  B  ^^0  ^ 
23  Deg.  29  Min.  to  fin^  0 
O  the  prefent  Dcdintftt^fV 


>  y 


•  5 

find  J 
•^lination 


lod  *Fbe  BoSfrim  of  the  Sphere, 

.  0      f        II 

As  Riidiiis  *     90  €10  OQr  iO.OQOOM 

To. sine  V  ©Longitude           '  49  SJ  58-  9.8^3821 

S<)  Sine  Angle  B  nr  0,  Obliquitjr  23  219  Oipr-  9.600499 

To  &ne  fi  ®  Declination  N.  z.9  45  19?  ^484^34; 

/  ^^,  Tf  the  Sun  be  entering  4^  or  zz*^  ttiat  is,  io^  ffOJki-the 
£quino£^ial  Points  reprefented  in  the  Re4%*angled  Sphefical 
Triangle  by  ^  t^e^  the  Qeolins^tioii  ^  ^  wiU  be  fouQcl  tQ  be 
ao9  11' i5"Sputb. 

,P  R  O  B.    II.        / 

^he  Suri s  pr^fint  and  greatefi  Ikclinatiou  ghen^  ta 
Jini  his  Longitude  or  Phc€  in  the  Ecliftic. 

This  i$  the  Converfe  of  the  laft  Problem,  but  of  Tubular  ufe 
in  Agronomical  Obfervations,  as  I  (hall  ihew  in  its  pi^op^er 
Place.  .  .       .         ' 

Example,  In  the  laft  Diagram  let  Angle  B  T  ©,  and  B  0  be 
given,  to  iind  Y  Q,  the  Analogy  is,  • 

« 

AsSinftw^/^BT  0,obK(^ltyEqIipiic:^3  29  m-  9^^0409 
To  Sine  B  O,  prefent  Declination  N.  17  45  lA-  9-484254 
Sq  Radius  90  00  06^10.000000 

To  Sine  «r  ©  Longitude  froni  nr.        49  55  ^V  Q-iSsSz^ 

That  is  in  Xi  19^  55'  58'^,  becaufp  Declination  was  N.  and 
from  ^..  '' 

I  hope*  I  need  not  acquaint  my  Reader  that  hg.ving  any  two 
things  given  in  a  right  Angkd  Spherical  Triangle,  the  third    . 
may  eaiily  be  found,  pre-fuppoftng  him  well  ^uainted  witl^ 
;  T^^QO^of^^^^J!  before  he  meddles  w^th  this  Scilion. 


PR  o  B, 


V 

,5f3te  DG^fine  ^  the  Sphere^  '^joj 

^  R  6  B.    Ill 

I 
\ 
■—  •  •  •  •  ^ 

Civ^  the  tut^s  Place  £nd  gredid  tUcliHatioH  to  ji«i  j^s 

Right  Afittfflont 

.t:(ampley  ^ri/agth  Day  at  Noon  172?,  1  demand  the  Sun's 
^.  A,  his  Longitude  bekig  as  in  the  precceding  Scheme. 

/  '  r 

AN  4  LOG  r. 

Deg.  Min^Sic. 

,  A?  C.  t  r  O  Lwigitude  4^4    55    58—99^4848 

ToRftdios  9^    od    00 — lOiOooooo 

•     So.  Co.  Sine.y/kg^// B  7*  O      '    ^3     29    00—  9.962453 

T^  t.  ¥ '  B,  R.  Afeenfion  47     28     39—10.037665 

Deg.  Min.  SSc. 
A^Radfbs  90    00    oo^-^xo.DOoooa 

•Tot.  Yo  49    55    58 — 10.075151 

So  C.S.  Angle  8  T  O  23    29    00 —  9.962451* 

Tot.  T  B.  R.  Ai  47    28    39^10.037604    "^ 

^Natej  If  the  Sun  be  ih  tfc^  i^lt  Qu^i'dnt  of  the  Ecliptic  <r> 
53,  n,  as  in  the  Example  above,  then  the  fourth  proportional 
Arch  is  the  Sun^s  figfct  Afcenfion  from  Aries ;  but  if  the  Sun  be. 
in  thefecohd  Quadtant  2B,  Slj  nj^then  ydu  muft  fubtfadb  the 
fourth  piopoftionafl  Arch  from  186  Degrees,  and  the  Remainder 
is  the  right  Afcenfloii  ftom  Y«  Whtn  the  Sun  is  in  the  third 
Quadrant  ^^^y  nx,  jf ,  you  A*uft  add  th«  fourth  proportional 
Arch  (found  as  above)  to  180^  and  that  Sum  is  the  Sun's  right 
Afeenfion  from  y.  Ldjlly^  When  the  $un  is  in  the  I'aft  Qua- 
drant of  the  EcUj^ic  ^,  jc:?,  K,  then  fubtraift  the  fourth  pro- 
portional  Arch  from  360  Degrees,  and  the  Remainder  is  the 
Sun's  right  Afcenfton  from'  <Y».  So  if  the  Sun  be  o^  ^,  you 
'  will  find  his  R,  A.  by  the  prcceeding  Method  in  the  Triangle  :f^ 
<^,  to  be  237*^^48'  36'?.  And  when  he  is  in  the  very  begin- 
-    ningof     ,  his.right  Afeenfion  is  302^  II ^24^^      '    ; 


\ 


P  J  PROS. 


m 


j(o8 


itbe  t)e&rini  (f  iU  Bpherii 
P  RdB.    IV. 


0 

Givtn^  the  Latitude  ^of  the  Place^Mnd  the  Sun*s  JDe-f 
cJination,  to  find  his  Amplitude^ 

Example.  Arm  1728,  April  29th  Day  at  Noon^  the  Sun's 
Declination  was  found  by  frop,  I.  tobe  i^Deg.  45  Min,  igSec. 
1  demand hfs  Amplitude  of  rlfing  and  fettmg  at  London. 


In  the  adjacent  Scheme, 
and  right  Angled  Spherical 
Triangle  P  H  C,  are  given 

.  H  P,  the  Latitude  of  the 
Place,  and  P  C  the  Com-^ 
plement  of  the  Declination, 
or  Sun's  difbuice  from  the 

^  North  Pole,  to  find  C  H, 
^e  Amplitude  from  the 
jg'ortb,  whofe  Complement 
ly,  C  is  the  Amplitude  from 
e  eaft  and  weft  Point  of 
tKe  Hofizon» 


AN  A  LOG  r. 

•     »         ■  .  » 

Deg.  Min.  Sec^       *   .      . 
As  G.  S*  of  H  P  the  Latitude  51     32    00 —  9-79383^ 

To  Radius  ,  .  .  90     00     00— r  1 0.000000 

So  Sine  Q  Declination  North  17     45  .  19—  *9«48423i 

To  Sine  <y*- C,  the  Snn's  Amptitude    29    21     21--^  9.690399 

'  Or  the  fan^maynwre  rationally  be  found  in  the  Triangle  <v» 
DC,  in  whith  are  siven,  the  Angle  D  'Y*  C.=  "38  Deg.  28  Min. 
the  Complemenfof  the  Latitude  of  LonJen^  ^ahd  D  C  the  Sun's 
Declination  North,  to  find  IT  C  the  Sun's  Amplitude,  from 'the 
eaft  and  weft  Points  of  the  Horizon. 


Vr- 


JN-A. 


,^  DoSrine  of  the  Sphef9l 
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HJJiOGT, 


As  C.  S.  Latitude  =  JngU  D  r  C    51     32  00— 

To  Sine  Sun*3  Declination  North       17     45  19— 

So  Radiusjor  Sine  of  the  Angle  t  D  C  90  .  06  00-*- 

To  Sine  T  Cj  the  Amplitude,  North  29    21  2i— 

P  R  O  B.    V. 


9.79J832 

9.484«3X 
lo.oooooa 
9.690399 


Given  J  the  Latitude  of  the  Place^  and  the  Sufis 
Declination,  to  find,  the  Afcenfional  Di^erence^ 
and confequently  the  true  Jime  of  the  Suns Rifing 
and  Setting,  with  the  Length  of  the  Days  and 
Nights.  , 

Example.  Let  the  Sun  be 
in  the  nrft  Scruple  of -So  or 
)^,  and  Latitude  of  London^ 
what's  the  Afcenfional  di6Fc« 
rence  ? 

In  tfar  ri^t  Angled  ^he* 
ric  Triangle  C  H  P,  there 
are  given  H  P,  the  Latitude 
of  Lond^M  ai^  32'y  and  C  P, 
the  Complement  of  the  Sun'is 
Declination  66^  31  ^  to  find 
theAn^e  CPH,  the  Com-  . 
plement  of  the  Afcenfionftl 
EKffcrence.    But  it  is  -better 

folv'ed  in  the  Triangle  dC,  in  whJc^  are g've*  s  the  /*ndc 
dy  G,  Co.  Lat.  gg*^  -28*  and  23°  29' =:^Cthe  Sun^s  jSe- 
clinatioi),  to  find  T  d,  the  Time  in  the  £quino6tiaI  from  the 
Sun'3  rifing  or  letting  to  6  o'Chacfc. '  . 


ANA-. 


•*>. 


^10 


fFie  iMhine  ^ikSfAeftt,  . 


A^AtO^I^. 


As  Radius 
To  T.  Latitude 
So  T.  Dediiiatiott 
To  S.  cr  i,  Afc.  DME 


Deg.  A£rt.  Sec. 

$0      OO      CO— ICt.OOOODO 

I  51  3«  OO—- 10.09991* 
t3  29  00—  9«637Q55 
33      9    04—  9.737869 


This  33®  9'  4^'  coijYcrtcd  into,  Timer  by  the  Table  for  that 
purpofe,  will  ftand  thus : 

30:22  00  60    00 

3=0  12  00    00 

9=0  00  36  •  00 

-42=0  00  00    16 


Sum>  fub.  and  add 


Sun  rifes  at 
Sun  fets  at 


2     12     36     16 
6    00    00    OO 


luitk    mtmi 


3    47     a«.  44 


la 


^. 


iA« 


Double  the  Time  of  the  Sun«riltag^  givfis  tfapTLehgtfi  of 
'^ight;  and  the  time  of  the  Sun's  fetting  doubfe,  gives  the 
Length  of  the  Day.  And  as  the  time  of  Sun  rifing  BOi  fetting 
are  the  Cc^if^plement  of  each  other  tO)  J2  Hours  j  &  are.tlie 
Length  of  thc'Day  and  Night  the  Comfdementof  each  other  to 
24  Hours/  The  time  of  the  Sun's  lifingin  northern  S%ns,  19 
the  time  of  his  fettmg  in  fouthern  Signs  v. and  the  time  of  his. 
fetting  in  .northern  Signs,  is  the  time  of  lus  rifingin  fouthern 
Signs,  Glf  contra.  For  inftance ;.  the  Sun  rifcs  truly  at  3  h. 
47*  23^  44^1^  when- he  touches  the  Tropic  of  o^  wUch  i&the 
Time  ot  his  fetting  ^'hen  he  is  in  the  Tropic  of  >:ft  Alfo  the 
Sun  fets  at  8  h/  I2^36'*  16"*  when  in,  Cc^ricorn  \  as  you  may , 
the  better  be  informed  by  the  Tables  of  the  Sun's  rifing  and  fet- 
ting for  all  the  moft  eminent  Cities  in  the  WOrldi  which  you 
will  find  at  the  End  of  this  Seflion; 


P  R  O  B. 


7&  DoOrine  tfiheSpbttf^ 


»t 


P  R  O  B.    VI. 

tyivm  ibt  Rigbt  j^tt^jm^  aid  Afctn^cml  Differmu^ 
(0  fin4  the  ObKque  Afcer^n  and  OMi^  Depmjim. 


§ 


North 


la  North  Latitudes, 
RULE. 

fub./'Afc.  DifiF.  from  R.  A. 


OkAie. 


• 


add  V  ATc  DifF.  to  R.  A.  Gives  Ob.  Defc. 
kadd  ,  Afc.  Diff.  to  R.  A.  Gtm  Ob.  Aft. 


South 


\ 


'fub.i  Afc  Diff.  from  R.,  A,  Gives  Ob.  Defc: 


In  Soutif  Latitudes  joft  tbb  contrary. 

Example.    Let  the  rig^t  AfeenTion  of  tbe  San  btf  47  Degr. 
28  Min«  50  Sec.  and  hk.  Difference  23  Degr.  46  Min.  5  Sec* 
in  the  Latitude  of  Lmdtm^  witkN.  Declinattoiu     What's  the 
Ob.  Afc.  and  Ob.  Defcenllon  i 

OPERATION. 


Right  Afcenfion 

Afc.  Diff.  Suh.  and  2^ 

Re$i.  the  Ob,  Afceh. 
Sum  is  OU  De&eniioA  . 


Dig,  Afifk  Sec» 
47  .»8  50 
23    46      5 

23    4*     45 
71     H    55 


In  things  of  this  Nature  we  always  fuppofe  the  Sun's  Declina^ 
tion  to  be  unalterable  for  one  Day  ;  and  therefore  in  the  Pro-' 
jeSlion  of  the  Sphere  it  is  called,  a  ParaSel  of  the  Sun's  Declina- 
iioriy  and  is  always  drawn  fo  in  the  Projcftion  r  But  this,  ftrift^' 
Iv  fpeaking,  is  n6t  fo ;  for  t^ey  are  not  Parallel,  but  a  Spiral 
ij\ps^  th^  Sun,  (or  rather  the  Earth)  d^fcrihes  from  Tropic  to 
.  Tropic, 


^^^ 


s» 


74)e  Do&rine  (^  tbe  Sphere^ 


Tropic,  and  the  Declinatien  near  the  £quino£tial  Points  alter 
in  an  Hour  oonfiderably ;  but  near  the  Tropic  moreiloMr.*  Fof 
they  are  proportional  to  Radius,  as  are  the  Natural  Sines,  ta 
the  Semidiameter  of  the  fame  Circle  :  Therefore  in  any  Opera- 
tion where  Exa^Sneis  is  required,  you  nuift  always  be  careful  to 
find  iJie  D^ination  of  tkeSun,  Moon,  or  Star,   to  the  precife 
Time  of  the  Queftion,  if  you  defign  to  be  exa£l  in  your  Cal- 
culitions.     Special  regard  muft  be  had  to  the  Moon  s*  true  De- 
clination (becaufe  her  Motion  isfwift)  to  the  time  of  her  rifing, 
fouthing",   and^fetting,  as  Ifliall  Ihew  when   I  come  to  that  Pre- 
cept :  Other  wife  her  right  Afccnfion,  her  oblique  Afoenfion  and 
obh'que  Def$:enrtQD  wi}l  not  be  i)a4  tx\\z^ 

P  R  O  B.    VII. 


i  ■ 


1 

Given  J  the  Latitude  of  the  Place^  and  the  Declina^ 
tion  of  the  Sun,  Moon,  or  Star,  to  find  their  ob^ 
'  lique  Afterifiom  and  oblique  Dejcenfions. 

^  \ 

Example,  Jnno,  ijiSy  July  lo^  atNoori-by  our  Tables  the 
3un's  Place  is  gts  28  Degr/  45  Mip-  5  Sec.  his  Declination 
20  Degr*  26  Min.  52  Sec.  North,  I  demand  the  oblique  Afcen- 
fion  and  oblique  ^  Defcenfion  at  Linden,  the  tinie  of  rrfmg  and 
fitting,  &fr.  Firft,  draw  D  D  the  parallel  of  I^lination, 
^iid  P  0  S<  Thatis  where  the  I^cclinationcuts  thq  Hofizo^.Tben, 


In  the  right  Angled 
Spheric  Triangle  P  H  O, 
are  given  ,H  P  the  Latit 
tude  of  London,  ©  P  the 
Sun^s  diftance  from  the 
North  Pole,  equal  to  the 
Complement  of  the  Decli- 
nation 69®  33'  8*',  to, 
find  the  Angle  at  the  Pole, 
from  Midnight. 


ANA' 


^» 


•      .    I 


'•Tot.  trf  the  Ikititiuip  :1  '  5r    32:-    Co-*- 10.0^^913    . 

Sot.  Declination  North.    .        ad  #^26  :  5>*-^  9-^^^430  *  ^ 

turnalArk  62    ot     67-9.(371343 

This  62  Deg.  i  flli*i.'  7  Sec.  reduced  into  Time  is  4  H; 
8  ^n.  aft  §oc.  theTimc  of  Suo  jifinig.  N$tef.  If  th-e  Latitiute 
oTtHe  Place,'  ancTtoeclibatibn  of  the  Slinlie  of  cTifFeretitNamesi 
that  fc,  on^North  ia^d  the  other  Sou^  the  Ark  found  by 

€he\itaaalDg)rs^Vd\wBcn' r^  is  the  Si^mtdiumal 

Ark  orTime  of  Sun-fetting..  .  .'/  .    . 

Exan^le,  December  10,  the  Sun  in  the  very  beginning 
ct  WstynMU  khO>^  ihttruiTiitte  of  bis  rifing  and  foting 
^tAnien.    - 


r         .         « 


in  the  Triangle  G  2  P^  or  rather  in  the  TriangTe  B  6  S^ 
are  given  the  Latitude  =  H  S,  the  Complement  of  the  Sun'i; 
Declination  O  S  6fij^  31',  to  find  the  Angle  H  S  O^theSenu- 
cSurnalArk,. 

^      A  if  At^O  GT. 

Deg,  Min.  S'eC. 
-As  Radius  ^o    00    00 — 10.000000 

To  t/  Latitude  51     32     00 — 10.D9991  j    . 

So  t.  Declination  South  23     29     CO—  9.637956 

To  C.  f.  of  die  Semidiurnal  Ark  56    50     57 —  9  732^69 

Q^  Thefe 


w 


tbe^d^Hhe  of  thelSphiri. 


Thefe56  Hours,.  SoiiiiOsfScc.  J«iivoHed  into  Time,  arc 
3  Hours,  47  Miu.  23  Sec.  48  Thirds,  the  true  Time  of  the 
Sun's  fetting  ;  wfali^h  fiiBftrai£t(d  from  12  Hours,  leave  8  Hours, 
12  Min.  36  Sec.  12  Thirds^  the  true  Time  of  theSun'^tiflhg, 
on^hri3ky..'aiid  Ptace^aforefaid  ;  which  '^ivibi  ^  the  length  of '^Aie 
Day  and^ight«s,>9(hewn  iicProb.  5..':      i  n  •  '  r    - 

Nl  B\  The  Complement  ^f  the*  Ardi  HtM  Atand  is  the^Aiben. 
Di&rence.  *  -   -      -  -j 


i.t    _« 


pg,.jQa;  vm., 


'¥« 


T!o  Jinaihe  Beginning:  Hiuration  and^nd  of  tWl^hr' 
geji  t)ayy   and  thej^ng£ji  Night  jf^^  n^ny  Latiiude^ 

:  .Hvbofe  Complementl  exceeds  the.  Swts  DeclbuttiBn: 
North  and  South.  "  '- 


'4.». 


•  When  the  Declinj[tip|i  -jC^f i'tjie  Sun  i^  ^^Mfd  to  the  Coft^Xe^y 
ment  of  Latitude,  and  of  the  fame  Nature  ;  that  is,  botjtji^Qijtb^, 
or  both  South  ;  that  then  the  Sun  never  defcends  below  the 
Horizon  of  that  Place  ;  but  his  Center  touches  in  the  oppofite 
part  of  the' Meridian.  Apd  gti  the  contrary,  when  the  Sun's 
Declination  is  of  a  difFerent  Denomination,-  tbat^  there  the  Sun 
never  afcends  above  their/HoUzon  ;  but  its  Center  juft  touches 
it  when  upon  the  Meridj&n.* 

Example,     Let  it  be^-' required  at   the  NqrA  Cape  Latitude 
71^  25'  to  find  that  Day^ -that -the  Sun  begins  with  them,  not 
to  fet  for  feme  certain  'time,  and  alfo  the  Day  when  he  begins  ' 
to  difappear,  l^c,  ^^        -  , 

The  Latitude  being  71° 
25^  North,  its  Complement 
ig°  35^=:iED  the  Sun's 
Declination  North,where  at 
Midnight  you  fee  it  touches 
the  Horizon  at  H,  and  con- 
tinues "above  the  Horizon  all 
^the  time'  the  Sun  is  going* 
to  the  Tropic,  and  until  h6' 
7  ^returns  back  unto  the  fame 
parallel  "of  Declination  D 
H.  So  that  here  is  no  more 
to  do  than  to  fipi}.  the'Si/xi's 
Longitude  aawerirg  th>De<;lination,  which  in  .thifr  Cafe  is  ^1- 
nifays  equal  t )  the  Coqaplemcrnt  of  the  Latitude  of  the  Pla0? ; 
ts  is  fhevved  i  1  Prob. 2^t.  \\  ^     / 

.     A  ^N  A- 


the  Do^rtm  of  the  sphere. 


Vi 


A  N  A  L  O  G  Y. 


•    .  i' 


,  Deg,  Min.  Sec. 

As  Sine  Sun*s  greateft  Deditiation       aj    a9    oo— *  9.60C409 
To  Radius  \      §5    00     oo-«-io.oooooo 

So  Ca.  Sine  Latitude  of  the  Place       .71     25  .  Qo— ^  9  5033601 
To  Sine  of  Sun's  Long,  anfwerixig     53      §     20 —  9.902951 
one  Sign 'fub.  ,      V     30     00     00    " 


Remains  Sun's  Place 
,   Sun'si  place 


1     23       6     20  Sub. 
6    00     ,0.     o  From 
4:      6    33.  40  Remains* 


,;  The  Day  of  the  Month  anfwering  «  ^3  Deg.  6Min.  20  Sec.; 
U  A4ay  ^  and  t^he^  Pay  ^infwering  the.  Sun's  Place  Si  6  Deg.^ 
53  iyiin.  40  Sec.   is  y«i^  19  5. fo  thai  froiti-A&y^,  Xx>July  \^y 
tbe^un  never  fets  at  that  PJaqe  j  which  is  77.  D^ys.   .  :  : 

..>A^dwhei).th^  Suit's  Declination  18  Deg.  35  Min^  is  South: 
increafing,  its  Parallel  c  d  touches  the  Horizon  when  the  SunV 
cqa^es  to  ,nt  ^23  Deg<  6  >Min.  20  Sec.  which  happens  on  Nowmber 
4)^iid  when  the  Sun  has  returned  back  again  from  the  Tropic  of' 
J:f,  and  has  18^  35'  of  South  Dedication,  the   Parallel   C  J^ 
now  tQMchej^the  Horiz^n^.and  the  Meridian  at  C,  aiid  he  begins 
tlien  to.rife,  ]bis  Longitude,  is  x  6^  53I  4of^  which  happens  up- 
on the  i^xtt-of  Ja^ufiry  vfo  «hat  from  Nov.  4»  to  Jan,  15^  is 
72  Days;' all  whjch  time  thdSun  newer  rifo  to  them  in   the- 
Latijcudd  of  71^.  25^  North;  And  this  .Night  of  72  Natural' 
Paysis^^ihorter  tbaa  their  longeft  Da;  by  5  Natural.  Days..  :But: 
iq  the  fouthern  P^rt^  -jof  theVyorid  th^  Appearances  are  juft 
cqntifa^ryi  vizf  wJ>«P  'l^is  Dgy  ii)  t^Np^th  'tis  Nig^t  in  the  South, 
and  when  'tis  Night  in  the  North  'tis  Day   in:  the.  foutheiAj 
Hem ifph^re.  ^^  .Wiat^ ha^  been  faid  here    for  the., Latitude  of. 
the  Norfff  Gajpp.,  t|ic  f^e  ^s  to^be  obfery^d.pf  .nilH^thei*  Parallels v: 
-of  Latitude  ^Ithir^  the  Polar 'Circles.     ;.  .;    -^    .-    .  ;  ,    .A 

But  herein  i^  to  be  confidered,  that  the  Calculation  above  is  • 
performed,  f^pp^fing-  tne  Sun  \o  be  free  from  Refraction  y  (See 
thgWord  J?^gi^:'^)  but  fince;  it  is  not  fo^j  but .  tliat  ihe  is  Re-  , 
fraCled  tn  the  Horizon  more  ttfan  half > a  Dcgroe  in  our  Latitude,.' 
therefore  it  foUow^'  th^t 'the  Inhabitants  iwill.fee  the^Sun  foofter. 
than  May  thc^,  whrchvis  the  Day.  truly -when  they  might 
cxpcS-him. ;  and  he  will  eontinue  above  their  Horizon  longer 
than  July  th^  19th,  which  is  the  Day  that  truly  he  will  begin 
to  diiappjar  to  thejrtiat  Midnight ;  fo  that  if  the  true  quantity  of' 

^(^2  -  Refra<aioni 


N 


ii8 


.^  ::•- 


^the  DoSlrini  (f  ihe  ^fhere. 


Refraftions  were  know  In  all  Latitudes,  then  by  the  above  In- 
veftigatioit  may  the  artJafc^tDays-of  thcSun^  nrft  appearing* 
and  the  Day  of  hisdiiappearipg  be  found,  otherwife  not. 

p  H  o  B.  ix.   *    ^     ' 

Givm^  the  LaHtudis  of  the  PJate,  "the  Suf^s  DecIU 
^'-nafioAy   and  Horhsontal  RefraSiiorm   to  Jind  the 
Apparent  Timef^  the  Suns  rifing  and  Jetting. 


r.   »  . 


The  t^ai^rtt  TJine  of  the^^ifing  and  fctting  of  the  Heavenly 
Bodies  always  (Jiffet^i^roih  the  true  Time;  ^d  this  is  by  the 
Rays  of  Light  pafling  through  different  Mediums,  which  cauies 
them  to  be  turfted  ^  'kftxKovx  of  that  ftralght  Lifte  in  >Wlicti 
they  Ihould  dirtdlly  pais.  Ttiis  vifibteTiAie  is  »df  vafy^  great 
IVIoment  m-  the  Ec:lipfes;bf  the  Luroinarids,  K/^hen  the  8im  or 
Moon  rifes  or  f'.ts  tdfpiid^  to  find  how  rwich  of  their  Diatnev 
t0rs  ate  •  theA  obfcuied,  aff*  the  vifibk  Time  of  their  rifing  or 
fming.  .      '    .  •         .    .    ,     .   . 

.  Example.  Let  it  be  required  to  find  the  appai'eht  of  vfflMe 
Tinic  ofi  the  Suw^s-rifing  ^nd  fcfttit^g*  the  *oth  Day  of  y«w/, 
ifrKch  fcc  is  iii  cheTropic of ' Cflftf^r?   '    •■     . 

in  the'adjac^ik  T>fagran»,  let  ty^*  H't^prefent  t>ift  ^  *he 
Horizon;  :/B  &  the  E'Quin^6€tia1,  P  S*  iJie-EartVs  Akif,  fe> «  tie 
Xropic  ;  the  Sii/^  tvuly  nfesattf,-  but  is-f<en  tb  nfe  at  ^.\vben  he- 
•is  33'3ii3  1%  WoW  the!Hori«6n.  In  the  6bli<^<i' AngKcl  Spheric 
^  Triangle  Z.  P  O'ar^  glvcii  %  P,  the  Conipfefmelit  "of  the  Lati- 
tude'. 38..Degr.  ^%  Mini  %  0^  the  D'ftance  ^of  the  Sun  ftom  t*w 
"V^fcrtex  90  Degr.  3  j  Mini  ahd*  P  O,  thfe  ^^Dftance'  of  the  Rin 
from- the iincth  Pole,  ebualte)  ^  Coittplemehc  bf  th^  Diedina- 
tioir.  B6«Dcgreest  .31  Mirf;' 
to  find  the  Angle  KP  <*Ji  _ 
the  .viUble  Semidiurnal 
Ark,  or  appjirent  time  of 
Sphietrfn^.  ;  Th?^i%'l)y  t1i6  < 
txth^  Cafei-of  bbliquft'  An- 
gled- Spheiiic  Triangles,  ia*  -' 
pagia  ay8i":of  my  T^uPig^ 
JMaihematitians  Cernpanion^ 
1  peifofn^  die  Work  thus  ^  ^ 


•IT 


i        «        *  . 


To 


iTbe  J0t^»  ^  ^^bet^. 


add  b     Refraaion  33 


^nm  is  2  O  t£is 
fftlf 


90 

4S 


i3 
164 


J  I 


P  ©'661.3)1 


X28     3 
half    14  '   I  i 


Ortbutt 


**y 


I  ■  - 


20  =  90:  33 

Sum    195  32 

.    *=  97  46 

~  38  28 

X=59  18 


J"  • 


f>j 


c     ♦ 


c;  . 


Ad  j^'  and  Subtri£):  ..^ 


X  =  3i 

:4i:  »6  4 


9     J 
66    31 

IS 


ZP,S. 

Pg,s. 
z.  .s. 

X,    s. 

Z,  Logarithms 
Sine  of  62     >9 


9 

66 

59 
31 


28 

3» 
18 


Z--S9    »8         li 
X— 31     15 

Co.  Ac  0.206 1 6t 
Co.  Ar.  0.037547 
9.534424 
9.714977 
19.89^1 16 


9   I'^lii^M 


'     M 


19"     5  9.94^58 

'  Doubled,  .=  '124  Degr.  18  Min.  38  Sec.  rcAiced  into  Time. 
IS -8  H.  17  Min.  14  Sec.  32  Thirds,  thcapfiarefit  Time  of  the 
Sun's  letting,  equal  to  the  Semidiurnal  Ack,  whofe  Compleinent 
to  12  Hours  is  3H.  42  Min.  45  Sec.  ftSTMrds,  the  apparent 
Time  of.  his  rifing  on  the  given  Day  aLtian^n:  But  the  true 
Time  of  the  Sun'9  rifiqg  an4  f^i6g  is  3  H.  4*J  Min.  23  Sec. 
44  Thirds,  and  841.  12  Mia.-  36<Se&,  -i^  Thirds,  by  which 
the  Sun  is  feen  to  jiferfoonef/and-jfet  <toerj^74Min.  38  Sep. 
16  Thirds,  which  makes  the  length  of  the  apparent  Day  longer 
tbaiv  the  Aftrongmical  Day  by  9  Mio.  |6  Sec.  32  Tihirds. 

ExampUm 


^  BoBrint  f^x^.  Spbtr^ 


Exampli2)  Lefit  be  required  to  find  the  apparent  Time  of 
the  rifing  afSSifetSng  loT  Ac  Sun  iptcemktr  lo,  when  fe^  is  in 

the  Tropic  dfJcf/'  ;  *     ^^    .    I 

^.^.JiL.^he   oblique  Angled 
.    :  Spheric  Tri^^h  ^   Z  P, 
'     are  given  Z  P  the  Comple- 
ment of  the  Latitude   38 
,,;Degr:   28  Mln.  O  P,  the 
Sun's    diftanqe    from    the 
North  Pole,  1 13  Degr.  29 
^^in.  and  Z  Q,  the  Sun's 
diftance  -  from  *;  the  Vertex 
'^o  Degr.  33  Min.  to  find . 
-die    Angle    at    the    Pole 
GP2?  , 


r 


OP  ERAT-iON. 

ft  I  *  ^    -.  ^ 


I 


Z  *  90 

b  i  Refrafllon  o  33 

Sum  is  Z  0   90  33 

Half  45  16  4 

Add  and  Sub.37  30  ^ 

Z     82  47 

X     7  46 


2C 


oCP96+;e0  23     29=;=P©ii2, 
3ZP£=— *^       *— .     —      '•    '^S^H 

X7S     I 


i  •  — 


Qr   thus : 


i  37  3oi 


*  ^  i^ 


.0 


f        ''  't 


ZP=  38    \% 

©Pet:  113     29 
0  Z23;   90     ^3 


j.^ 


*  * 


..  <■     4 


rZ==:'24a    -30 
ZP.=    38    28  ©  P  ir3    29 


0        .  / 

T2S       15^ 


4..        4i.' 


in-   » 


«r     »  • 


...  v3   " 


■4  .  •  ^*    f 


*.(. 


•  ^ 


.  .^  ^  %  ^        k 


jwtJi  ■«  ias—wxw<wi 


&e  I>o0^fK  of  the  S^ber^l 


^  « 

O  P  113,  29  Complenient  S.  66  31 


ZPr, 
Z 

X 


s. 
s 
s. 


J 


8  28 


Co.,  Ar. 
Co.Ar. 


a  47 
7  46 


<  ( 


i^ 


o«2o6i6S. 
9.996545. 
9.13^2^ 


Z  Lc^rithms 
^  .Hair  ^  is  Sine  of 
Doubled  is 


s 


•  t 


1  *    » 


•;!''- 


i9^^7io4a, 
9,6855>i^ 


is  3  ttoyr§  5 


P     I     II. 

a8  59  4Z_  „.  .  .     ^.. 

57  59  34?-!  SiediM  mto  Time 
;Min,   58S5JC.   16  Thirds^.  th^S^midiurnal  Ark^ 
or  apparent  ^ime  of  the*  Sun's  feting  j    whbfe.. Complement. 
to  12  Hobi^is  8  Hours  8  Min.   i  Sec.  44  Xmr^s^Jthe'^pparentj 
Time  of  the  ISun's  rifing  :   But  the  truer  Tinjfj'of  the  Sun's,^ 
tifing  ,anjij?ttlng  ^t  Landm,  on  tfiq  fai]f|^*]'Day, '.is.  i  Ho'ui^; 
j^Miii,  -S^S^c.  A^  Thirds,  an4  3  Hours' 47 /Min.  ^13  Secj 
48  Thirds,  tyjvwhich  you   fee  the  Sun  jcife ^ Ibooer    and   fct. 
later  by  4  Min:  34  Sec,  28   Thirds;  which  makes  the  length 
of  the  Apparent  D4^JojR^etCthaai.thc,Afttoi)6;nical,  by  8  Min. 
8  Sec.  56  Thirds.     And  thus^,  iy  thcfe  Examples  may  you  find 
the  apparent  'X'ltnc  of  the  Moon's  rifing  and  fetting.     . 

And  as  dikRefraSion  occ;|iions  an  Error,  in  the  Time  bf 
the  Sun's  rifing  and  fetfing  ;*  fo  it  likewife,  doCh.  in  the  Atp- 
plitudc :  For  the  true  Amplitude  is  t  ^ ;  but  the  Vifibl^,  «r  .*» 
which  you  fee  in  the  little  Ri^ht- Angled  Spheric  Tri^rngle  TV  3 
in  thefe  Schemes;  and  as  in.t^^^ft  the  Declination  is  increafed 


.  by  the  Refraftion  33'Minutesi  (b  the  Vifible  Amplitude  will  be 
4^  ^i'^"  N.^litit  in  ihelaft  Scheme  it  is  dlminifced  33'.  So  the 


mind  to  taJce^the  Vifibli  Aihplkude;  iaftead  of  thsTrue. 


••  » 


p  R  o  a.  X. 


•»« 


.  ^  >     1.. 


'  -• .  • 


Gfveh^  the'  Latitude  x>f  the  Place^  and  the  Sufts 
DeclinatioHy  to  find  the  Time  when  he  will >  he  dfte 
Eaji  andWeJi,  •"    ^ 


*        • ' 


Example.  Let  the  Sun*  be  in:  the  beginping  jof  2s  and  Vf, 
and  let  it  be  required  to  find  the.Time  he  is  due  Eaft  and  Weft 
m  the  Latitude  of  London^       -  >•■ 


Where 


^fm 


PHP 


na 


TAif '  DoBrifu^  ^\i6e  Spbt*e^ 


Where  the  Tropics'* 
<;ut  the  Eaft  and  Weft  A;* 
2iinuth,tfiz.at  A^fchd  B^  ' 
ttAft  draw  two  great 
*  Circles,  as  P  A  S  an*. 
P  B  S,  by  which  are 
ibrmed  twaRedl-angled  ' 
Ipherk:  Triangles  AZP, 
and  BNS  Reaf^^gfe*  ' 
art  Z  and  N  5  \tt  whfch 
are  given  AP=:  BSv 
the  Complement  ot  the  •  •  ^ 
Sun^^Decfination  6dDe- 
grccs  31'  Mioutcs,  and  Z  P2=  S  N^  the  Conaplenteiif  of  tb# 
Lathude  38'  Degrees  1%  Minutes^  tb  find  the  Afigles  A  1 2, 
and  BS  N,  the  Times  from  Noon  and  Midnight; 

ANALOG  Y. 


As  Radius 
ToT.SK=fZP 
SoC.  tS^BzsAP 
ToC.f.BSN  =  APZ 


90  00— .i6.o6b6oQ 

38  28--  '9.90008& 

66  31-  9.63725.6 

69  41.-  9.538042 


Or  By  franjpejitian.  '   . 

As  Radius  ...      90.  00— xaoeioooa 

.  'Vo  C  t.  tatitu^Je  5.1  32-  .9.900086 

♦  So  T.  Declination  23  29—  9.037956 

To  S.  Sun^s  difbncefrom  6  o'Clock  20  12—  9.538042 

Thb  69  48  seduced  incoTime,  is  4  H.  39  M\xu  n  Sec. 
the  Time  in  the  Afternoon  when  the  Sun  is  over  the  weft 
Point  of  the  Compafs  in  Sumnier,  or  under  it  in  Winter, 
which  taken  from  12,  leaves  7  Hours  20  Min.  48  Sec.  in  the 
Mbrhing:  Or  its  Complement  so,  12,  conv^ted' /nto  Time,> 
makes  i  H.  20  Min.  48  Seconds ;  and  fub.  from  6,  leaves 
4  H.  39  Min.  12  Seconds,  the  Time  as  before,  when  the  Sun 
5s  due  Eaft  and  Weft,  when  in  the  Tropic' 2R. 

N,  B:  The  Son  is  never  upon  the  prime  Vertical  at  6 
o'clock,  but  when  be  is  in  tiie:  Equinoctial ;  and*  confequently 
can  never  ftay  12  Hours  upon  x  fouth  ered  dtre£^  Plane  but 
when  in  the  Equino£Hal.  For  when  the  Sun  is  in  the  Tropic 
of  Cancer,  his  ftay  upon  an  ered  dire£t  fouth  Plane  is  only 
9*^  18*  24^^  as  appears  by  t^e  Work  above, 

PROS. 


■biief^ftthffk 


P  RO  S.    XI. 

G/w»,  /;&«  Latitude  of  the  Place,  and  the  Sun's  De- 
clination, to^d  ihc  Sun's  Altitude  when   ke  is 


•* . 


cc 


!)•■ 


Ex0i^:    Let  ^  Stfh  be  in  thfe  Tro|;«c  of  o  and  >fyM\i' 
kt  it  be  required  to   find  his  Altitude  at  £^«^(?«  when  he  i$\iip' 
on  tl^^.Pxime.yfi)rtif3V;Circlci-   ^.. .:  „ 
'  .Draw.  .two,.gr>^  X^lrdos  aa  ,^     ,. 
f  AS  and  FBS,  to  cut  Ae  Prime 
Vertic?il  intheTropics  atAand  B, 
and  then  there  is  formed  the  Re£l- 
angled  Spheric  Triaggles    AZP  ^ 
and  B  N  S  Right-ariglei  ac  Z  - 
and    N,    in   which    are    given 
A  Pv  the  Sun*s  Diftance   from 
iliei-Bole   =    E  S,   And  Z  P 
5a;,SN  thcCamplemept.of  th^ 
Latitude    38^    28',     to    find 
Z  A  =  B  N  the    Complement 
of  the  Suh's  Altitude^  when  he 
is    tipon    the    Pnme    Vertical 
Circle. 


•  >  <    V 


1».    > 


♦     ■*    « 


«'      *>     \ 


AN  A  L  O  G  Y. 


•  ^ 


'        »> 


Deg.\Min, 

'■'  38  -.'28--  9-893?45  ' 

^  'go,  '06.— 00.060606 

/      '       ''6$'   31-'  9.600469 

;  'so   24- 9706664,  ./-■ 

^   ••     ■  '  *  •    »  ,  - 

Whofe  ,Complemcht/^o*^  36'  i^the  Sun's  Altitude fougKt, ; 


^sC.  S.  of  Z:P 
To  Radius 
So  C,  S.   A  P  > 
To  C.  S.  Z  A 


R 


Or 
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7be  Do^rine  'oj  the  Sphere, 


•  • 


Or^  by  Iranfpcfitim  in  the  7riangk  '^  6  A^ 


Dtg.  Mil. 

As  theS.  of  the  Latitude  Angle  B  <r  A  51  32^-  9*^374$ 

To  Radius  go  oo— 10.000000 

So  S.  Declination  3  A  23  29—  9.600409 

To  S.  of  the  Altitude     IT  A  30  36—   9.706664 

.:-'..  ....  •     . 

The  Sun's  Altitude'  when  in  northern  Signs,  as  bcfoi^i 
and  when  in  fouthcrn  Signs^  it  h  his  I^preffion  below  the  Hch 
ffzon. 


P  R  O  B.    XII. 


Given,  the  Latitude  of  the  Place^  and  the  Sun's 
Declination^  to  find  the  Sun's  Azimuth  at  the 
Hour  oj  Six. 

Example,  Let  the  Sun  be  in  the  beginjning  of  es  or  Vf  in 
the  Latitude  of  London  \  I  1;irouId  Juiow  the  Sun's  Azimuth 
at  the  Hour  of  Six? 

Draw  Z  A  K,  and  Z  rfN 
to  interfeft  the  Earth's  Aw 
in  the  Tropics. 

In  the  Refi-angled  Sphe- 
ric Triangle  A  P  Z  are 
given  A  Pj  the  Complex 
mcnt  of  the  Sun'g  Declina- 
tion, Z  P,  the  Complerncnt 
of  the  Latitude  oi  LcndQtty  to 
find  the  Angle  A  Z  P  the 
Sun's  Azimuth    from    tho 


J  N  A 


Hhe  boStrine  of  the' Sphered 


123 


A  N  ALOG  r. 


Ast.  AP     ._    , 

To  Radius 
So  S.  ZP 
To  C.  t  Ai^le  A  2  P 


* 


Jb^.  Mm. 

90    O0r-IO«0OOO0O 

38  28.-  $.793832 

74  53-   9-431788 


Which  is  the  Klin's  Aaimul^  from  the  Nortbi  in  o  and  from 

(         the  South  iA  Mf 


By  ^ranjpojitim  in  the' Angle  TAB. 

•  > 

•  *  * 

^  Dig.   Min.^  .    , 

As  Radius  90    oq->io.o(K)ooo 

To  t.  V  A,  tjic Sun^sDoclination  23    29—  9.  637956    - 
So  C.  S.  >^^f/f  A  Y  JB,  the  Lat.  51      32—   9,  793832 
To  t.  V  B,  Azimuth  from  the    ^  ^  «« 

Eaft  and  Weft.  **      ^7^-  9«43i788 

r 

.Ni/f,  When  the  Sun  is  in  the  northern  Signs,  the  firft  Ana- 
logy  is,  the  Azimuth  from  the  North  ;  but  when'  in  fouthern 
Signs,  from  the  South;  whofe  Conjplcmcnt  to  a  Quadrant  .is 
the  Azimuth  from  the  Eaft  or  Weft; 


Or,  to  find  it  from  the  North,  or  South,  you  may  %, 


As  Radius 

To  t.,  Sun'i  J>ecliitttion 
SoC.  r.  of  the  Latitude 
To  C  t.  of  Asimuth. 


90    00— lOtOoooeo 

as  ^-  9637956 

-  74    S3--:5'4JJf«3 


\. 


<■  •       ^  » 


&  n 


PROS- 


??4 


fI.hM()^^ls>f..fk6.iSfiff^ 


.  :PDRoOt\B,  ^TO 


Given,  the  l^aiitftA  of  the  Placet  and  the  Sutfs 
JiitecidffifioHy. 
Hour  f  Six. 


«» 


•  \     1      ^ 


\  *.     •  N 


n 


.-| 


/'     ♦'     A 


, "" 


w         *. 


Example.     Let  the  Sun   be  in  the  beginning  of  as   or  Hf, 
nml  Ihe  tatitu46Dt£d»iAijc^i  tlefaurnc^ilbe:£itR's  Altitude,  at 
Six  in  the  Morning,  xk  De(ireffion  under  the  Horizon  at  Six 

at  Night. 

Draw  the  two  great  Cir-  -  # 

cles  Z  A'  N,  Vid;.2km'^-  • 
to  cut  the  Tropic  and  Axis 
in  D  and  €\  Thpp  in  the 
Triangle  A  P  Z=>  5>N, 
.  are  gr^^n  2:  P  38^  ^S'v^^e 
Com^tmenttiftheLkitScJe;^    y 
andSPihe  CompJtoientMof  *  . 
the  eBf)eciinatiDiv46«  \x\  '' 
to  findAz  the  Complement 

ofjth^  V^ldtude.:  Or^JA.t^f..;. 
"Triangle  A  B' T= A, >  i.  nr  *" 

are;'gjvei[^> A  is^^igt',^  the., 
^SdftVIDiWAation;  ariff-ji^;^ 

^A,  B  cY*  A  =  SI,  32,  the'' 

Latitude  of  thePlace,  to  find 

B  A  the  Altitude,  or  d  f,^  die         . 


Depipcflioh  "at  6' 


ZTA  tivrA  1 


M         ( 


AN  A  L  O  G  Y. 


' .'  ".."j-^o.' 


aPo  tig  -Sgnispec^nation 
So  f.  Latitude        . 
To  f.  Altitude  ' 


r&sgiuMk 

y.  '^ »  00-- 10.006^051 

iit'j!':**^—    9.600^5^ 

.51     32^.  ?r.89374S 
.18     II-  9-494I.S4 


0  . 


P  RO  B 


^  pontine  ^'tbe^bdp^ 


:  m 


F  H  O  Bi    XW, 


^ ««      • 


Oven;  the  Latitude,  of  thlPhfee\  dhd  fife  Jhut^of 
the  JDdjiif  t4Jind  tbe><Suifj  ^studecvfken  be  is  in 
the  EquinoSiiah 

*•  .V  ■  .  .'»     .  ..    .       I  '.  5-   I      ...-.• 

MKOtsple.  Let  the  Lztitude  bC'  jCoMdE^n^^aiid^jtlieSiifvJa  the 
Equinodial  at  ,io  ia  tlae  Mcirii^g^  :^i  at.'%oih  Ite  AftcioOoa  ; 
what  is  then  his  Altitude  ? 

Take  the  Semi-tangent  of  : 
fbut  Houw,  which  is  theTime 
froni  6,'  anc)  Jet  it  on,  theEqui-  r 
no£lial   froin   ^  to  A ;    and  , 
with  thfe.  Secant  of  30   Deg.   :  i 
draw  P.  A  :S,  and  alfo  'draw 
ZAN:  Thenin  the  Right-   -, 
angled  '  Spherical      Triangle  - 
V  B  A,  are  given,  v  A,  the 
Time  from  6=  60°,  jihd  the 
Aiigle  A  <vx  B  =  38^  28»  the 
Complement  of  the  Latitude^ 
to  find  B  A  ..the  Altitude  at 
that  Time. 


,  )\  1 1  j*.i<« 


^*  O    I    •       '.     . 
A  N  A  LOGY. 


As- Kadi  U6. 

To  S.  of  Time  from  6 
Sq.C»  ,S.  of  the  Latitude 
To  is.  AB  the  Altitude 


Dig.  J 

90     00— lO.OOCOOO 

60  '  00—  9.937531 
51    3  ai-- 9.7938^ 

32    35-  9-73^363 


V 


P  R'O  B. 


« 


ii6 


,  -       -  ,    •        ■ 

fbe  DoBrine  of  the  SpberH 


'         4 


PRO  B    XV. 

Given,  tJke  Latitude  of  tbe\  Place,  and  the  Su^s 

\  to  Ju«i  she  jkitttde. 


1 

Exam^.  Let  the  Latitude  of  the  Place  be  Z^JMbx,  and 
the  Sun*d  Azimuth  from  the  Eaft  tx  Weft  15S.  7^  northward  s 
what  is  then  the  Sun's  Altitude  f  0  in  Q^  as. 


Take  the  Semi-Tangent  of 
the  given  Azimuth  from  the 
Saft  and  Weft,  and  fet  it  on 
the  Horizon  from  V  to  B, 
and  draw  the  great  Circle 
Z  B  N :  Then  in  the  Red- 
angled  Spherical  Triangle  <r 
B  A  are  Given,  .T  B,  the 
Azimuth  from  the  Eaft  or 
Weft  15 «  7',  and  the  Angle 

A  Y  B  =  S^""!^^  the  Lati- 
tude, to  find  B  A  the  Alti- 
tude at  that  time. 


ANA  LOGY, 


AsC;t.Latiefidp 

To  Radius.  *  • 
So  Sine  Azimuth 
To  t.  ^  Altitude 


Deg.  Min» 

51     32—  9,900086 

90    00—10.000000 

15    07-  9416283 

18     10-  9.516197 


.J 


1 

By  Tranjpojkion. 


As  Radius 

Tot.  Latitude  •' 

So  S.  Azimuth  from  Eaft 

To  t.  Altitude 


Deg.  Mn. 

90  30—10.000000 
SI  32-.ro.o999i3 
15  07—  9  416283 
ti    10—  9.516196 

PRO  b) 


• 


•.  '«f— »  * 


ammmea 


^Tbe 


9f  the  Spkert. 


»Z 


PROB.    XVL 

Civtfit  *hi  latittuk  cf  the  Placet  the  Sut^s'Dt- 
clinationt  and  Hour  of  the  Day^  tof^ndtbe  Suifs 
jiltitude. 

Example.  Admit  the  Latitude  of  thcPlacp  be  51^  32'  N. 
tlie  Sun's  Declination  23^  29'  N.  at  10  in  the  Morning,  or  2 
in  the  Afternoon  (for  here  the  Declination  alters  but  little  in 
that  Time)  that  is,  2  Hours  diftance  from  the  Meridian  \  I. 
would  know  the  Stin's  Altitude  ? 

> 

From  the  Center  of  the 
Primitive  Circle  fet  off,  four 
Hours  or  60  Deg.  by  help  of 
the  Semi -Tangents  on  :the 
Se£br,  upon  the  Equinoc- 
tial to  B,  and  with  the  Se- 
cant of  30  Deg.  draw  the 
great  Circle  PBS,  and  .alfo 
^raw  Z  A  N  to  interfeft  each 
other  in  the  Tropic,  the 
place  of  the  Sun  at  10  or  2 
©•Clock  ;  by  which  there  is 
formed  the  Oblique  -  Angled  " 
Spheric  Triangle  A  Z  P,  in 
which  are  given  Z  P  Com<- 
plement  of  Latitude  38^  28^  A  P  the  Complemertt  of  the 
Sun*s  Declination 66^  31',  and  the  Angle  ZPB  30,  to  find 
A  Z  the  Complement  of  the  Altitude  ctr  Zenith-diftance, 
which  by  the  fixthCafe of  Oblique$  is anfwercd thys j  by  letting 
fall  the  Perpendicular  Z  ^. 

Firfi^  For  the  Segment  </  P,  I  fey. 


AsC.  t.   of  ZP 
To  Radius 

SoC.  f..JngkZ?P^ 
ToudP  fub. 

From  A  P 
Remains  A  d 


Di^.  Min* 


38 

30 
34 

66 

3' 


28— 1 0.09991  J- 

00— id.oooooo 

00--  -^.93753* 
32.-  9.837618 

31 
59 


Or 


ffe»  • -^;Sr'  Bddfhte'if  thr  Sphere. 

Or,  fy  :p:'rar^po^H(^^,  fay, 

Deg.  Min: 

^•Tp^C,  t.  of  M^cX^^^  A^    ^J?*"!^'^^^^^^    '  * 

SoS.  Sun's  QiftaiK*  -ft-oin  5,*  66'    60--   9.  gj'yj'ji 
To  t.  of  the  fourth  Ark        34     32—  9.  837617  *  * 

.^-    ■         \:'^  d' general  R^L'E.^   '    :'-V 

•  <    •  .      .  .       ^  . !  *  ^ )  \  i .      '     i    - 


•^Xf  ^he  Time  given  Be  between  6  ^jn  ithe  Morning,  an3  6 .  at 
iNight,  this  fourtli  Ark  muft  be  fubftraSed  from.  |:he  .^^un'a  Di-. 
ftance  from  the  North  Pole :  Biit  If  the  Time  given  be  before 
6^  in  the  Mornihg,  or  after  6  at  Night,  then  add  this  fourth 
Ark  to  the  Sun's  Diftance  from  tft^* North  Pole  j  the  Sum*  or 
Difference  i«  the"^  fifth  Ark. 


0:P>^E  RrA  Tl  O  N. 


I 

From  a  C^adi;arlf  "         90 '  00 

T  Take  the ^iin'sJDeclination  Noit-th   .  '  23     29^ 

]jleftSWj.diftj^ncefrcm[i  the  north  Pple         '  60/ 31. J 
Fourtji' Ark  fuk       ;  ['/  '  34    P-" 

Remains  the  fifjfh  Ark  -  .1         .3^^   '59 

tjjdt  tf  the  Sun  /lave  fouth  Declina^on,  then  it  niuft  be  added 
to  90,  whtd^gives^his  dilftance  frqm  the  hbrtli  jPpl^. , 


Now  ,f^i  *    *    •    •   '' 


^As  D.  Ti^  of  4h*  fotrth'  Atk  C&.  At.    34 ;  32  00^-  d* .c)84T 79 
To  C.  f.  of  the  fifth  jJi  -   59  00—9.928499 

So  S.   Latitu^.        V  ^-jr--^-^ -'^'51.'   32^^— 9-893745 
To  S.  Altifiicle '       CX    '  '  "53    44  38—    9.906423 


I.    t 


.  Efdwpki  ^7  '1-et  the^un  be  in  the  Tropic  of  Capricorn^   La- 
titude and  .Tnne.^f  the  Day  as  in  tte  laft  Example:  What's 

the   Alticuds.?-  ,  ,     */.  .-':?''.  •      . 


4«        f*         ■»•••  *•♦  • 


-A  *  •  ^O  P  E. 


SvV^BMPiv^M 


fhi  t>o0f$tii  ^  the  Spberii  fi^ 


OPERATION. 

hi  R^diuft  9<i    eo— io»odoock> 

l^o  C.  t.  Latitude  51     j2—  9.906086 

So  S.  Sun's  Dtftanctf  ft-om  6  60    00—  .9.937531 

To  t.  of  the  fourth  Ark  34   ji--   9*837617 

Suh*s  Diftance  from  N,  Pole  1 1  j    29 

Scfnains  5/ift  Arle  7^    57 


Now  fty, 


D^'. 

Aft  Cr,  0(4  AfkCo*  Ar  34.  32.-0.084179 

To  C.  5  Ark  78    57—9.282544 

So  f.  Latitude  51     32—9.893745 

To  S.  Altitude  =  C  A  .      lO     30-9.260468 

Example.  3.  July  13,  Let  the  Sun's  DecHhation  be  20  Deg. 
north,  and  the  Time  10  Minutes  before  5  in  the  Morning, 
or  10  Minutes  paft  7  at  Night,  and  Latitude  51  Deg.  32  }A\n. 
north;  I  demand  the  Sun's  Altitude?  The  Tinie  fwm  6  is 
I  Hour  10  Minutes ;  which  converted  into  Degrees,  is  I7  De*- 
gf'^  30  Minutes. 

S  JWow 


139 


fbe  Dodrine  (jf  the  Sphere* 


Now  %« 


^ 

Dig. 

A^. 

As  Radius 

9? 

00— lo.oooooor 

To  C  t.  Latitude 

51 

32—  9.900086 

So  S.  Sun  from  6 

>7 

30-.  9.47814* 

Tot.  of  4  Ark 

»3 

26**  9. 37  82a  fr 

Sua  from  north  Pole  adii 

70 

00 

Sum  is  the  Sth  Ark 

83 

li 

As  C.  f.  of  4/J5  Ark  Co.  An 
To  C.  f.  of  5/6 
So  f.  Latitude      1 
To  f.  Altitude  C  A 


Deg.  Mifr^ 
13     26—0.01204:/ 
83    26—9.058271 

SI    3^-f -893745 
5     17-8.964063 


Or  if  the  time  before  6=17**  30',  be  fubtra&d  from  Mid- 
night, or  90,  there  remains  the  Angle  0  P  (X'zz  72  30  in 
the  following  Scheme,  then  let  fall  the  Perpendfcular  nr  O  R^ 
and  lay. 


As 


'~  -g.  ■  ■■!»—— in— IMP*'-. 


^^tbe  Do3rine  of  the  Sphere.  131 

^     Deg.  Min. 

As  C  t  O  P                 70  o-  9.561066 

To  Radius              ^   *    90  o— 10.000000 

SoCSP                         72  30-9.473142 

Tot.  PR                      39  34-9-9^7076 

Add  z  P                         38  3i8 

SumssRs               78  2 


AsCS.  PR  39  3+  Co.  Ar.    0.113011 

ToCS.  »R.  78  2  .    -    -    -  9.316689 

So  C  S.  o  P  70  o  -    -    *    -  9.534052 

To  C  S.  © «  ^      84  43  .-    -    -  8.963752 

Whofc  Complement  to  90^  is  5**  17'  the  Sun's  Altitude  as 
before. 

And  after  the  &me  manner  may  the  Altitude  of  the  Sun, 
Moon  or  Star  be  found :  But  in  things  that  require  £xadlnef$, 
you  muft  be  fure  to  find  the  Declination  to  the  Time  propofcd, 
as  I  ihall  (hew  ii\  its  proper  Place  ;  ,but  in  the  Example  above, 
I  fuppofed  the  Declination  unalterable  for  that  Day,  which  is 
not  io  itfelf,  but  will  feryc  the  prefent  Purpofe  well  enough. 
See  Prob.  6.  By  the  fame  Inveftigation  I  have  found  at  London 
the  Sun's  Altitude  as  is  here  fet  down.  DecKnatipn  19^  N. 
1725  July  17. 

^       * 

r49  51 

Hours  Altitude^     *s>l^    ^^ 

/  37     4Q 

33    >8 

S2  And 


13^ 


Tie  DoSfritH  cf  the   $pbere. 


And  1725,  Aug.  6,  at. 8  Morniog,  Declination  13  Degrees 
17  Minut.s  N.  Su»*s  Altitude  is  29  Degrees  jtri  ./ftdp.  19^ 
Declination  8  Dc;gr.  59  Minutes  N.  Altitude  45  Degr,  42  D^in. 
at  r  o'clock.  Aug,  21,  at  10  iHouris,  Altitude  4iV  j^f, 
^«^.  26,  at  If/Hours  27  Min,  tt8  Sec.  Altitqde  44Deg, 
22  Minutes.  Anno  1726,  /^«.  4,  at  one  o'Clock,  Sun's  AHi- 
tudeis  16  Degrees  8  Minutesu  April  1,  at  9  Morn.  Altitude 
33  Degr.  33  Minutes.  Aug^  2f/,  20  H.  Altitude,  29  Degr. 
48  Minutes  at  8  H.  30  Minutes  Morning,  Altitude,  34  Degr. 
14  Minutes.  Aug.  16  at  2  o'Clock,  Altitude  41  Degr.  54 
Minutes  ;  but  half  an  I]our  iboner  it  is  44  Degr.  42  Minutes, 
Anno  1727,  May  27,  at  10  Mprning^  Sun's  Altitude  was  5  j 
Degr.  6  Minutes  JiiJy  6,  ^t  |0,  Altitude  51  Degr,  54Min. 
and  at  6  it  was  16  Deg.  34  Minutes  2  The(b.  Altitude  I  o1^> 
ierved  at  Lor^don  with  my.  Aftrononiical  Quadrant  ],  and  correct- 
ing them  by  Refra6tiqns  and  P^rallaX)  I  ibund  them  a)l  to  agree 
e?ca£Uy ;  by  which  I  pronounce  the  Elevation  .0^  the  Pole  to  bp 
%xv\y  affertpd, 

•        PR  QB.    XVIL 

Ghen^'  the  Latitude  of  the  Place  ^  the  Sutis  Declina- 
tion  and  Altitude^  to  find  the  Hour  of  the  Day? 

*  -  * 

Exempli.  Let  the  L^tituda  of  the  Place  be  51  Degr.  3^2 
Minuses  North  j  Sun*s  Declination  23  Deg.  29  Min.  Noreh, 
and  Altitude  53  Degr.  44  Mia,  38  Seconds:  What's  the  Hour 
of  the  Day  ? 

'  With  the  Chord  of  60  from  the  $e^»  pp^ned  to  the  Ra^ 
dius  <r  My  fwecp  the  Primitive  Circle ;  draw  P  S  the  iax^\ 
A3(is>  to  the  Latitude  of  London^  and  JSiM  al  i^igbt  Ai^l^  £^ 
^hc  E^ujocxaial,  awd  H  H  th^  i\oxi7g^xk. 


Talf 


^^  .  -_  — 


ffhi  Doartm  ^  the  ^heri. 
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Takevthe  given  Altitude 
53  Degr-  44  Miti.  38  Sec 
from  the  Line  of  Chords^ 
and  fet  it  upon  the  Mert»- 
dian  from  H  to  ^and  v 
and  with  its  Co.  Tangent 
draw  h  tL9  whkh  is  a  Pa* 
rallel  of.  Ahitude ;  and 
where  it  cuts  the  Tropic 
or  ParaHel  of  Declination^ 
which  is  at  A,  draw  P  AS 
and  Z  A  N  ^  fo  IS  there 
truly  projeffed  the  obliquq 
an^ed  fphericTriangle  A  Z,^ 
P  in  which  are  given  Z  P; 
the  Complement  of  die  Latitude:  38  Degrees  28  Minutes,  A  P 
the  Complement  of  the  Declination  66  Degrees  31  Minutes, 
^xA  AZ  the  Complement  of  the  Altitude  36  Degrees  15  Min, 
22  Seconds,  to  find  the  Angle  Z  PA,  the  Hour  from  Noon? 
Which  b^  the  iith  Cafe^of  obliqur  angled  fpherical  Triangles 
I  pcrfMm  thus  t 


OPERATION, 


Z  P  Complement  Latitude 
A  P  Complement  Declination 
A  2  Complement  Altitude 


Sum  of  iSAi  dirae 
Half  Sum 

Coimplem^t  Latitude  fub. 


t^^mm 


Dii&scnce 

Half  Sum  ..  >    '-" 

Complement  Declination  fub. 

Diferencc 


mf^fmmm 


•* 


"»*"""^ 


■MM 


T» 


9!^ 


mmm^m 


38        %i       00 

66    31    CO 

.36      IS      22 


HI 

H 

2a 

72 
-38 

il 

II 

CO 

32 

9 

II 

70 

66 

37 
31 

1* 

00 

04    06    II 


Having 
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'    Having  prepared  the  Work  above,  then  proceed  thus  : 

cy     rZ  P  Compl.  Latit.  Sine  Co.  Ar.  38  28  oo-— o.ao6i68 

**\A  P  Compl.  Ded.  Sine  Co.  Ar.  66  31  00—0.037574 

"Tk-ff  ^ r  Co.  Latit.  and  i  Z  Sine      3209  11 — o. 726062 

Difierence  of-^^^  j^^^  ^^  ^  2  Sine     04  06  11-8.854613 

Sum  of  the  Logarithms  ,  1 8. 824390 

Half,  is  the  Sine  of  14  58  18 — 9.41 2 195 

Doubled,  is  ^9  56  36     converted 

into  Time,  is  i  H.  59  Mid.  46  Sec.  24  Thirds  rrom  Noon  ; 
that  b,  10  H.  o  Min.   13  Sec.  36  Thirds  in  the  Morning.    And 
fuch  was  the  Hour  of  the  Day  at  the  time  of  this  Qbfervatioa» 
Or  the  Angle  at  the  Pok  may  be  found  as  in  ProUemt^ 

Bxampli  2.  Admit  the 

latitude 
'c    9  5  Declination 
*"»  i  Altitude 


5» 
10 


f 

«!?*l  Whit's  the  Hour  of 

5?  i        ^- 


Draw  the  Parallel  of  Alti- 
tude h  O,  by  help  of  the 
Line  of  Chords  on  the  Seftor, 
and  it  will  interfed  the  Tro« 
pic  of  Yf  (which  is  here  the 
Parallel  of  the  Sun*s  Declina- 
tion) in  the  Point  where  the 
two  oblique  Circles  P  ^  $  and 
Z  AN  muft  pafe.  Therefore, 
in  the  oblique  angled  fpherical 
'IViangle  A  Z  P,  all  the  fides 
pc^  given  to  find  the  Angle  at 
the  Pole. 


OPERA- 


i'^»T-^i  amm  I  ^1  Ji .  ^fim  «<<'  ^ 
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OPERATION. 

To  P  d  <         I  ■■  I      II  I                I  Qo    00 

Add  A  d  Declination  South        i  23    aa 

Z  is  A  P  Sun  from  N,  Pole                 «  .      nj    i^ 

Z  P  Complement  Latitude         ■    ^            .  ^g    28 

A  Z  Complement  Altitude  — -—  ''  1  ■    79    30 


Sum' 


231     27 


Half— k— 115     43^ 
Complement  Latitude  fob,  ■  38    ^^ 


Difference 


77     'St 


Half  Sum- 


115    435 
Sun  from  N.  Pole  fub.  ■  1x3    29 

Difference  . 


at    i4i 


// 


<Z  P  Comp,  Latitude  S«  Co.  An  38  28  oo^o.2o6i6S 
Sides  <A  P  Sun  from  N.  Pole  113^  ?  ., 
.      I     29»  Complement  5  ^^  3'  00-0.037547 

Diftience^  ^'  ''*"!'*  ?'  ?!"''  77  »S  30--9.989'7» 

^  Co.  Ded.  ^  Z^  Sme  2  14  30 — 8.592335 

Sum  of  the  Logarithms  18.825221 

Half  is  the  Sine  of  14  59  11— 9.4126105 

Doubled  is  29  58  22.     Converted 

into  Time,  is.  i  H.  59  Min.  53  Sec.  28  Thirds  from  Noon  : 
Confcquently  the  Time  of  the  Day  is  xp  H.  o  Mln.  6  Sec.  32 
Thirds  in  the  Morning. 

Or,  if  it  be  wrought  as  I  have  ftiewed  InPril.  Q.  theTiiM 
^lil  be  the  £imt  as  is  found  above. 


E  X  J  M^ 


13* 


9&r  Z>(0niif  ^  the  Sphern 


E  XAMPLM, 


Side  oppoC  to  tbe  required  Angle    79  3!^siAtJi  ^.  ^  •  38  »8 
Half  39  45^^  A  P  113  t^ 


Half  Z.  2  Sides  indudii^  required 


37  30  T 

S  77  15  T 
X   2  144 


X       75  , 
37  30* 


t 


Thus  you  fee  the  firft  part  of  the  Work  is  the  fiune  ;  there- 
fore the  Angle  at  the  Pole  will  be  the  lame  as  is  found  in  the 
laft  Work ;  for  'tis  needlefs  to  work  one  thing  over  twice. 

Emmple  3.  Admit  at  jtm^  i  obferre  the  Sun  m  t he  E- 
quinodtai,  and  his  Altitude  to  be  32  D^r.  35  Minutes  J  I  dc* 
mand  then  the  Hoar  of  tbe.  Day  f 

Take  the   Chord  of    32 
Degr.    35  Min.    and  ftt  ir 
from  H  to  IE  and  O  ;  with 
the  Tangent  of  its  Comple- 
ment draw  thcPaiallel  of*  A{-~ 
titude  ^  A  O,  and  it  will  cut 
the  Equinoftial  in  A,  through 
A  (by  the  Doflrine  of  Spbtric 
Geometry.)  Drzw  PAS   and 
Z  A^N,  by  which"  you  have 
the  phli£iue>  fphcric  Triangle 
•A  Z  P,  in  which  are  all  the  . 
Sides  give%  to  find  the  Angle 
"at  the  Pole,  or  Time  from 
Noon  when'  the  *  Obfervation 
vr^  made. 

ThcQpecatioft.ftands  thus^  as  in  Frak.  9. 


A  Z  Compl.  Altit. 

Half     . 

Ha]f  Difference 


Z 
X 


57  25 
28  42 

25  46 
54  28  i 

02  j6  i 


A  P  SuttfrofiirN.  Efclc.  90  oo- 
Z  P  Compl.  Latit,  38  28 
Difference  5^  3^ 

Half  25  46 


Now 


\ 


The  iboSifine  of  the  Sphere'^ 


^27 


Now  proceed  thus : 


Sine 

38  28    Co.  Ar. 

'co.2o6r6^ 

Sine' 

90  00 

10.000000 

Sine 

54284 

9.910546 

Sin<^ 

02  56  i 

1 

8.710278 

CompL  Latif. 
Sun  fromrli,  Pole 
Sum,  ,  ' 

DiiFerenoe 


Sum  of  the  Logarithms  18.8269921 

Half  is  thfe  Sine  of  15     i     3''  9.413496 

Doubled  is-  30     2  .  6.  Converted  in  toTi  me 

is  2  Hours,  8  Seconds,  24  Thirds  from  Noon,  that  is,  59  Min. 

5it"Sdc.  36  Thirds  paft  9  in  the  Morning.     Note,  When  any  of 

the  Sides'of  the  Trisoigle  afe  a  Qbadrant,    as  here  A'P  i^fo; 

then  the  Logarithm  or  Sine  of  90     egrees  muft  be  omitted,  in 

the  Work,  as  you  fit  above  I  have  taken  no  Notice  of  iti     And . 

thus  'ti&Evidenf!  ho^  the  true  Hour  of  the  Day  may  be  gained 

on  any  part  of  the  Globe,  if  you  have  but  a  good  Quadrant  to 

take  thb  Altitude  to  Minutes  of  a  Degree;  which  is  of  extellent 

ufe  in  the  Ol^fervation  of  Solar  Eclipfes,    regard   being  had  to 

the  Parallaxes  and  Refra£^'on' ;   ahd  alfo  in  finding  the  true 

Hour  of  the  Night  by  the  Moon  and  Stars,  as  I  {hall  demon* 

Urate  ih  the  n^xt  Seftion. 

Secondly, '  I  (hairfubjoih  another  Method  to  find  the  true  Hour 
of  the  Day,  by  having  the  Latitude  of  the  Place,  Sun's  De» 
clination  and  Altitude  ;  which  is  that^publiChed  by  John  Collins. 
But  becaufe  he  delivered  It  very  abftrufely,  I  (hall  here  explain  it 
by  way  of  Example.  At  London,  on  February  25,  I  obferved  - 
the  Sun  to  have  25  Degrees  Altitude,  and  4  Degrees,  47  Min, 
Declination  South  •  What's  the  Hour  ? 

Firjl,  by  Prqb,  13.     I  find  the  Sun's  Depreffion  at  the  Hour 
of  6  to  be  3°   44'  :  This  remaining  fixed  for  all  that  Day, 
the  Sun's  Declination  being  fuppofed  not  to  vary. 
Now  fay,  As  Co,  S  ne  of  the  Sun's  Declination, 
To  the  Secant  of  tne  Latitude  ; 

Sp  in  Summer  is  the  Difference,  in  Winter  the  Sum  of  the 
Siftes  of  the  Sun's  Altitude,  obi'erved,  and  of  hiii  Altitude  or 
Depriiflion  at  the  Hour  of  Six, 

To  the  Sine  of  the  Hour  from  6,  towards  Noon  in  Winter, 
and  in  Summer  ailfo,  -when  the  given  Akicude  is  g:  eater  than  the 
'Altitude  at  6.3-  but  wiitii.  itis  leis,  thantosvaids  l\>idnight.    • 


©PER  A- 


.« 
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OPERATION. 


n  r  r>f  X  Latitude 
^-  '•  ^^   LDtclination 
Suiii,  is  th^  £xed  Logarithm 


P^g.  Min, 
51     32  Co.  An  0.20616S 
4    47  Co.  Ar.  0.0015 15 

0.207683 


V  Given  Altitude  Natural  Sine  25  o 
Sun's  Deprcff.  at  6.  Nat.Sirie  add  >  4  47 
Sum,  is  Nat.  Sine  of  29     11 


29     II 


4.226183 

.651129 

4.B77312 


Logarithm  Sine 

Fixed  Logarithm  add 

Z  is  the  Logar.  Sine  of  5^     ^ 

which  Converted  into  Time,  is  3  b,  27'  28''  -|-  6=  9l^'  ^7*  ^S'' 

the  Time  in  the  Forenoon  when  the  Obfervation  was  made. 


S^ 


9.688069 
0.207683 

9-89575^ 


Example  2.  Latitude  of  the  Place  51^  32'  North,  San's 
Declination  23^  29*  N.  and  Altitude  53^  44*  38*'.  What's^ 
the  Hour  ? 

Firft  by  Prob.  13.  the  Sun's  Altitude  at  6  is  18^  ii'. 

Now  the  Work  ftands  thus: 

Dig.  Mm, 
C  f  of  5  Latitude  5^     3^  Co.  Ar.  0.206168 

I  Declination  23     29  Co.  Ar.  0.037547 

Sum,  is  the  fixed  Logarithm  '  0.243715 


Given  Altitude,  N.  Sine 
Sun'i  Altitude  at  6  N.  S.  feib. 
Rem.  N.  Sine  of 


53 
18 


45 
II 

29     36 

29  36 


8.064446 
3,120586 
4.943860 


Logarithm  Sine  of  29     36  9.693676 

Fixed  Logarithm  add  0. 24.37 15 

Sum,  is  Logarithm  Sine  of         59     58  9-93739^ 

Converted  into  Time  is,  3  Hours  59  Minutes,  52  Seconds -f-  6  n 
9  Hours  59  Minutes  52  Seconds,  the  Time  of  the  Day. 

The  Hour  of  thcNight  may  be  truly  found,  by  taking  thq 
Altitude  of  any  known  Star,  for  there  are  always  given  as  in 
the  Scheme  page  133,  A  Z  the  Complement  of  the  Stars  Alti- 
tude, A  y  the  Complement  of  the  Stars  Declination,  and  Z  P 
the  Complement  of  tiic  Latitude  of  the  Place  of  Obfervation, 
to  find  the  Angle  at  the  Pole,  or  the  time  from  Noon,  ' which 
1  i^ie  muft  be  fubtra^Slvd  from  the  Time  of  the  Stars  fouthing, 

if 


^1 » 


Tie  DoSlrine  of  the  Sphere.  139 

if  the  Star  be  to  the  Eaft  of  the  Meriidian,  but  added  !f  to  the 
Weft,  the  Surt  or  Difference  is  the  true  Hour  of  the  Night. 
This  needs  no  Example. 

P  R  O  B.    XIX. 


Given  J  the  Latitude  of  the  Place  ^  the  Sun's  DecJi^ 
nation  and  Altitude ^  to  find  bis  A^iimutb  from 
the  North. 

Example.   Admit  at   Londmy   I  obferve  the  Sun's  Altitude 
50   Degrees,    and   his  Declination  23  Degrees    29  Minutes 

North  J  what  is  the  Azimuth  from  the  Nonh  ? 

.» 

With  the  Chord  of  60, 
draw  the  primitive  Circle,  and 
let  odF  the  Latitude  of  Lmdm 
from  H  to  P,  and  draw  the 
Axis  P  S,  and  to  It  at  right 
Angles  the  Equinodial  lE&i 
fct  off  the  Altitude  50  Dc>- 
grees  by  the  Chord  from  H  to 
B,  and  draw  B  P  parallel  to 
the  Horizon,  by  the  Tangent 
of  40  Degrees ;  la/  off  the 
Tropic  iz5  by  the  Chord  23 
Degrees  29,  Minutes,  and 
draw  it  parallel  to  the  Equi- 
nodlial,  where  it  cuts  the 
Parallel  of  Altitude  B  P,  >yhich  is  at  A  j  there  draw  the  two 
oblique  Circles  PAS  and  Z  A  N  ;  then  there  is  formed  the 
oblique  angled  fpheric  Triangle  A  Z  P,  and  in  it  are  all  the 
fides  given  to  find  the  Angle  at  the  Zenith,  which  is  the  Sun's 
Azimuth  from  the  North* 


^ 


T  2 
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l^he  Do5irine  of  the  Sphere. 


P  ^E  RATION. 


Z  P  Complemcnt.Latitude — 
A  Z  Complement  Altitude  — - 
A  P  Cdmplertient  Declination 


Complement  Latitude  fub. 


DifFerence  ■■  ■ 

Balf  Sum  —   ■        ■■  ■   ■ 
Complement  Altitude  fub. 

Difference- 


.«   I 


* 

Dtg.  AStt, 

-38  28 
40  .  00 
66   ,31 


Sum-: — 144    59 
Half yi    19  i 

rrrrr  38      a8 


•4f 


li 


■72  29  i 

•40    00 


•mmmmm^^^^f* 


Z%    29  J 


Now  Work  tjius ; 


Cbmplcm^r^t  Latitude  S. 
Com  ^lement  Altitude  S. 
Sine  Differ.  Co.  Lat.  and  haH"  Z 
Sine  Differ.  Co.  Alt.  and  haff  Z 

Sum  of  the  Logarith(tis 

Half  is  Sine  of 
.  Do\5^1e  is 
from  the  N,  who%   Complement  to 
•the' Sun's  Aziniuth  from  the  South, 


38  ^8  Co.  Ar.  c>.2p^.i68 

40  00  Co,  Ar.  0.19119^3 
3i    -if  974784^ 

J2  291:  9-730117 

19.876060 

60     7  9-938030 

120   14  the  Sun's  Azimuth 

a  Semi-ctrcle  is  Sfir   4^* 


Example  2.  At  London  I  obferved  the,  S.un*s  Altitude  tbe  9th 
Pay  of  January  at  8  in  the  Morning  to  be  1  Degr.  14  Mih. 
and  declination  South  20  Deo;r.  11  Min.  what's  the  Sun's  Azi- 
muth  from  tbc  North  ?  Note^  when  the  §un's  Declination  is 
South,  you  muft  add  it  to  90,  to  get  its  Diftance  froiiii  the  North 
Pole. 


OPE- 
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OPERATION. 

jiiff.Miit. 

^       •  ^r  Latitude  '       38     28 

Complcmcnt-J^^j^j^^j^  88     46 

Sun*s  Diftancc  f  rem  the  N.  Pole  1 10     1 1 


n 


Sum     237  25* 

Half     118  424 

Co.  Lat.  and  half  Z        -     80  14 1 

Co.  Alt.  and  half  Z       '      29  564 


Deg. 

Miu. 

Sine  Co.  Latitude 

^          38 

28     Co.  Ar.    0.206168 

Sine  Co.  Altitude 

88 

*            * 

46     Co.  Ar.   0.000100 

Sine  Difference 

80 

14^                 9993670 

Sine  Difference 

?9 

56  T              .   9.698203 

Part  of  Logarithnfis    -     '  '  '  "  19.898141    , 

Half  is  the  Sin^  of  6a.    47  9-94907oS. 

Doubled,  is  125     34,  the « Sun's  Azimuth  from 

the  North,  and  its  Complement  to  i8q,  is  tb^  A^irputb  from 
the  South  54  Degrees  a6  Mnuites. 

In  t}^  Qext  Place,  I  Aa\l  lay  down  Mr  J^hn  Collinses  his  Me« 
tb.Pd  of  finding  the  Sun's  Aziniuth  from  the  Eaft  or  Weft'^  that 
(91  th^lL^der  may  take  vbicb  he  Ilkcs  beft. 

ANALOGY. 

As  Tangent  of  half  CJIoinpkmcnt  of  the  Altitu4e, 

1  o  Tangent  of  half  the  Sum'of  Sun  or  Stars  Diftance  from 
the  elevate4  Poje,  ^nd  of  t^eC9.  Latitude  4 

So  Tangent  pf  half  their  Di^ierence, 

To  Tangent  of  a  fourth  Ark. 

Then  if  this  fourth  Ark  be  lefs  than  half  the  Co.  Altitude, 
the^imuth  is  acute,  or  1^  th^  9P.  \  1£  aM>i:ei  obtuir,  in  both 
Cafes  ^t  the  Difference  of  the  two, Arks;,  bufiif  thsro  be  no 
Difference,^  the  Aa^imuth,  is,  9^  IX^WP  fXQOL  the  Meridian. 
Thcrt;  ;        ••  '  • 

Asfe;.    .  <•       -        ■  . 

To  t.  of  the  faid  Ark  of  Diffveocer ) 
So  t,  Latituffe, 

'To  S,  of  the  hjMm^  from  tiiQ.  Prime  Vect-ical  or  Eaft  and 

Weft. 

EXAM^ 


lia  7^^  DoSirine  of  the  Sphere, 


EXAMPLE.' 

r  Latitude  of  the  Place  S  i     3*  North. 

Given  <  Altitude  of  the  Sun  as     oo 

C  Declination  South  04    47 

Itequircd  the  Sun's  Azimuth  from  the  North  ? 

OPERATION. 


90  +  Decl.  S.  =0  dift.  I  N.Pole  94  47 

Complement  Latitude  38  28   • 

Z  133  15  T?=;66  37 1.  10.364121 
X    56  29  ^=28    9 1.    9.728412 

Sum,  fixed  for  that  Declination  20.092533 

Altit.2S  Compl.  65^  4=  32  30 1.  fub.     9.804187 

» 

Tangent  of     62461.  10.188346 

DiflFerence       30  16 1.  91766095 

Latitude  51  32 1.  -  10.099913 

Azimuth  from  Eaft  Sine  of         47  16  S.  9.866008 

90  00 

^  Sum  137  16   is  the  Sun's  Azimuth 

from  the  North  as  was  required. 


The*Sun*s  Azimuth  from  any  of  the  four  Cardinal  Points 
Eaft,  Weft,  North,  or  South,  (for  if  you  have  it  from  any 
one  Point,  you  have  it  from  the  others  alfo,  by  adding  90,  or 
fubtraftipg  from  180  Degrees,  as  the  Nature  of  your  Queftion 
requires)  is  of  very  great  ufe  to  the  Mariner,  and  Diallift :  To 
the  firft,  in  affifting  hrm  to  find  the  Variation  of  the  Compais ; 
and  to  the  other,  in  getting  the  Declination  of  Planes  whereon 
to  draw  Hour-lines  to  fliew  the  Hour  of  the  Day.  In  order  to 
the  obtaining  of  which,  you  muft  get  the  Horizontal  Diftancc 

of 
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of  the  Sun  from  the  Pole  of  the  Plane,  and  at  the  fame  Mo* 
mcnt  X)f  Time  (if  poffiWcj  take  the  Sun's  Altitude  with  a 
large  Quadrant  accurately  divided  ;  both  which  Inftruments 
may  be  had  of  the  beft  fort,  and  at  the  loweft  Prices,  of 
Hit  John  Fovuler^  Mathematical  Inftrumeat-Maker  at  the  Sign 
of  the  Globi  in  Sweitin^s- Alley  by  the  Royal  Exchangty  London. 
Having  gained  the  Sun's  Azimuth,  and  the  Diftance  of  the  Sun 
from  the  Pole  of  the  Plane,  obferve  thefe  Rules, 

1.  When  you  make  your  Obfervation  of  the  Horizontal 
Diftance,  mark  whether  the  Shadow  of*  the  Thread  do  fall  be- 
tween the  South,  and  that  fide  of  the  Quadrant  which  was  per* 
pendicular  to  the  Plane ;  for  then,  add  the  Sun's  Azimuth  from 
she  South  to  the  Horizontal  Diftance,  and  that  will  give  you  the 
Decliitiition  of  the  Plane ;  and  the  Declination  of  the  Plane  is 
then  to  the  fame  Point  £aft  or  Weft  as  the  Sun  is. 

2.  If  the  Shadow  fall  not  between  them,  then  the  difference 
between  the  Sun's  Azimuth,  and  Horizontal  Diftance,  is  the 
Declinatioh  of  the  Plane :  And  here,  if  the  Azimuth  be  the 
greater  of  the  two,  then  the  Plane  declines  to  the  fame  Coaft; 
whereon  the  Sun  is  ;  but  if  the  Horizontal  diftance  be  the  greater, 
then  the  Plane  declines  to  the  contrary  Coaft  whereon  the  Sun 
is. 

Noti^  The  Declination  thus  found,  is  always  accounted  from 
the  South  'y  and  that  all  Declinations  are  accounted  from  ^orth 
or  South,  towards  either  Eaft  or  Weft;  and  can  never  exceed 
90  Degrees. 

Example.  Anno  1724^  May  21,  in  Londm  I  obferved  the 
Sun's  Altitude  in  the  Afternoon  with  my  Aftronomical  Qua- 
drant, to!  be  14  Degrees,  40  Minutes,  and  the  Horizontal  Di- 
ftance of  the  Shadow  from  the  Pole  of  the  Plane  to  be  22  De- 
grees, 10  Minutes^  between  the  North  and  that  fide  of  the 
Quadrant,  which  was  perpendicular  to  the  Plane.  What  is  the 
Plane's  Declination,  and  to  what  Coaft  ? 


OPE- 
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OPERATION. 


n 


Shadow  fubtraft  .        2*2     lo 

Plane*s  Decl.   from  South  XVeftward  85     lO     . 

Example-  2%  At)  tondon  I  obferved  the  Sun's  Altitude  yttnt  t , 
at  8  Mornings  to  Be  j6^  26'',  and  at  theOkme  time  the  Shadovr' 
of  the  Horizontal  Diltanoe  between  the  South*  and  the  Perpeiidi- 
cular  18^^  Degrees,  30  Minutes.  W  hart's  the  Plane's  Deolina^ 
tion  ? 

Operation. 


Surfs  ATimuth^from^^^^J?  ,    . 
V  Shadow,  add 

Decl.  from  the  S.  by  the  E.   Northerly  100     16 

^   The  Names  of  all  forts  of  Planes  are  theft  foUowii^. 

The  Horizontal 

The  North  or  South  EreA  Direft 

Theirea  Dediner 

The  RecUneror  Incliner      ^  \Flane; 

The  Reclining,^  Dccliiong*- 

The  Convex 

The  Concave 


9 

/ 

98 

I4-- 

8-1 

46 

18 

3«> 

i      I 

> 


PR  O  B. 


.4A.i  j-^.^H^-ap 


The  DiBrine  ^  the  Sphere', 


H$ 


P  R  O  B.    XIX. 

Given^  the  Latitude  of  the  Place ^  Sun's  Heclina-^ 
tion.  and  Dijiance  from  the  Zenitby  to  find  the. 
Time  of  Day-kreak  in  the  Mo^ning^  and  Tivi light 
ending  in  the  Evening. 

I  have  told  you  in  the  Definitions,  that  Day-break  in  the 
Morning,  and  alio  the  end  of  the  Evening-twilight  is  when  the 
Sun  is  i8  Degrees  below  Ae  Horizon. 

Mx^mfU.  Let  it  be  required  in  the  Parallel  of  London  on  the 
5t4i  Day  of  Aprils  or  ori  the  lyth  Day  of  jtuguj^  on  which 
Days  the  Sun  has  lo  Degrees  North  Etecliaation,  and  the  dif- 
tance  frooi  the  Zenith  is  always  18+90=108^.  I  demand 
the  true  Time  of  Day-break  in  the  Morning,  and  the  end  of 
the  £vening-twiliglit  i 

Draw  the  primitive  Circle 
jreprefenting  the  Meridian  qf 
the  Place,  H  H  the  Horizoo, 
^^the  Parallel  of  18  Degr. 
under  the  Horizon,  d  d,  the 
Parallel  of  the  Sun's  declina- 
tion, and  A  where  the  Paral- 
lel of  Declination  interfedls 
the  Parallel  of  r8  Degrees ; 
there  dra,w  the  two  oblique 
Circles  ZAN,  and  PAS, 
by  which  is  formed  the  obli- 
que angled  fpheric  Triangle 
A  Z  P,  in  which  are  given 
Z  P,  tlw  Complement  of  the 
I'atltude  38^  28 'o  Z^  A  the  Sun's  diftance  from  the  Zeni(h 
J 08,  and  PA  the  Complement  of  the  Declination,  or  Sun's 
diftance  from  die  north  Pole,  80  Degrees,  to  find  the  Angle' 
^t  P,  the  Time  from  Noon  of  the  end  of  the  Evening  twi- 
light ?  «  «-       . 


u 


O.PE- 


14^ 
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OPERATION,  by  the  ixthCaleof  oblique  Triangles: 


Deg.  A^tt. 
Z  A  =  108       0 

Half  54       6 

Half  -f  snd  •»  20    46 


Z74 
X33 


46 


A  P  =  ?o  o 

2  P    38  28 

X      41  32 

half  20  46 


Co.  Ar. .  38     28—0.206168 
Co.  Ar. .   80 

74 
33 

68 

136  36  the  Quan- 


L  006648 

46-^.984466 

14—9.738820 

19.936102 

18-— 9.968051 


Complement  Latit.  S. 

Complement  Decl.  S. 

Sam  Sine 

Difference  Sine 

Sum  of  the  Logarithmsr 

Half  Sum  is  the  Sine  of 

Doubled  is 

tity  of  the  Angle  at  the  Pole,^  which  converted  into  Time,  is 

9  h.  6'  24'^  the  end  of  Evening-twilight  >  whofe  Complement 

to   12  Hours  is  2h,  53^  36'^  which  is  the  true  Time  of  the 

Break  of  Daj. 

Example  2.  What's  the  Time  of  Day-break  in  the  Morning, 
and  the  tnd  of  Twilight  in  the  Evening  Dec.  10,  at  London  ? 

In  the  adjacent  Di^^ram 
H  P  is*  the  Latitude  of  Lon- 
ilon^x^  32',  -^  kf  the  Sun's 
Declination  South  23°  1^ 
+  90=113^^29!  AP  the 
Sun's  Diftance  from  tlie 
North  Pole  Z  A  io8«,  the 
Sun's  Diftance  from  the  Ze- 
nith: And  where  the  Tro- 
pic of  Vf  intcrfe£ts  the  Pa- 
rallel of  iS**,  which  is  at 
A,  there  draw  the  two  ob- 
lique Circles  PAS  an^ 
2  A  N,  by  which  there  is 
formed  the  oblique  angled  fpherical  Triangle  PAZ,  and  in  it 
the  three  Sidw  are  given  to  find  the  Angle  at  P,  the  Time  from 
iNocii.' 

O  P  E^- 
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OPERATION- 


9       f 

AP  113  29  AZ 

Z  P     38  28  half 

X      75     I     add  and  fub. 

i  37  3oi  Z 

X 

Compl.  Latit.  S, 

Compl.  0  from  N.  Pok  S. 

Sum,  Sine 

DifFerence,  Sine 

Sum  of  die  Logarithms 

Half  is  the  Sine  of 

Doubled  is 


ft       f 
108     O 

54    o 

37  30  i^ 

91  30  T  Compl.  88^  29'  i 

16  29^ 

78  28    Co.  Ar.   0.206168 
06  31  i.  Co.  Ar. 
88  29  I 
16  29  ^ 


0-037547 
9.999849 

9.453128 

19.696692 
9.848346 


44  SI  ^6n 

89  42  the  Quantity  of  the 

Angle  A  P  Z,  which  converted  into  Time,  is  5  h.  58' 48'' 
the  end  of  TwUight,  whofe  Complement  to  12  Hours 
6  h.  1'  12^  the  time  of  Day.  And  if  from  the  end  of' 
Twilight  you  take  the  true  time  of  the  Sun's  fetting  is  3  h.  47' 
24'',  there  will  remain  2  h.  11'  24'v  the  Duration  of 
Twilight.  Or,  fubftra£i  the  true  time  of  thb  Break  of  Day 
from  the  Sun's  rifing,  and  that  will  give  you  the  Duration  of 
Twilight  as  before. 

There  is  a  fepond  Method  of  finding  the  beginning  and  end* 
ing  of  Twilight,  which  I  Ihall  exemplify  in  the  laft  Queftiop. 


OPERATION. 

Compl.  Latitude  38  28 

Sun's  Diftance  from  the  North  Pole    1 13  28 
Sun's  Diftance  from  die  Zenith  108     o 


Sum     259  56 

Half      129  58  Compl,  50^  1* 
Son's  Dift.  from  the  Zenith  fub.  108     o 

X  .21  58 


U  z 


Now 


i4» 
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Now  fey^ 


As  Radius 
To  C.  f.  Latitude 
Sq  C.  f.  Declination 
To  S.  foiirth  Ark 


Deg,  Min/ 

51    32—  ^.79383* 
23    29—  9.962453 

34    47—  9-756*85 


As  S.  fourth  Ark  34 

To  S.  half  Z  50 

SoS.  X  '  21 
Sum  of  thfc  Logarithms 

Half  is  a  f.  of  44 

Double  89 


•  Say  again, 

Deg.  Mim  Sec. 


47       Co-  Ar,  0.243761, 
2 .  9.88446D 

58  9-572949 

19.701179 

51     26-—      9.8305895 

42     52     the    Quantity    of 


the 

the 


'Angle  at  P  as  before  ;    and  confequently   the  Tinxe    is 
ftn^e. 

P  R  O  R     XX.        .     . 


Given,  the  Latitude  of  the  Place,  and  the  Sun^s  De^ 
'  prejjion  under  the  Horizon^  to  find'when  the  Jhort-* 
eji  Tmlight  happem  in  all  the  JTear,     See  Gre- 
gory *j,^?r(/9^,  page  3^8. 

When  the  Declination  of  the  Sun  becomes  equal  to  the  dif- 
ference between  the  Complement  of  the  Latitude  of  the  Placc^ 
and  the  Depreffion  ^8  Degrees,  and  both  N^rth  or  both  South  ; 
then  there  is  no  Night  but  Twilight.  Thus,  in  North  Lati- 
tude 5  X  Degrees  32  Minutes,  its  Complement  is  38  Degrees 
aS'Minutes;  from  which  take  18  Degrees  the  Depreflion-  and- 
there  will  remain  2q  Degrees  28  Minutes  the  Sun's  Declination 
North,  when  the  total  DarJcnpfs  ceafes  in  that  Latitude  ;  and 
the  two  Days  that  the  Sun  has  that  Declination  North^  are 
Majf   ir,   zndjujy  10.     See  the  Word  ?w///^^/  in  the  Djf^ 


A^4 
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And  by  the  Inveftigation  of  the  ProHtm^  I  find,  that  when 
the  Sun  has  20  Degrees  28  Minutes  South,  >ybich  he  hath  o» 
January  10,  and  on  November  10,  chat  then  in  the  L^titudiQ 
of  5 1  Degrees  32  Minutes  North,  the  Day  wiB  break  at  5  Houn 
46  Minutes  8  Seconds,  and  end  at  6Hcur8  1 3  Minutes  52  Se* 
coods  I  and  the  Sun  fets  ar  4  Hours  7  Minutesi  $6  Seconds.! 
there/ore  the  Duration  of  Twil^ht  is  2  Hours  5  Minutes  56  Sc^ 
conds ;  which  is  Shorter  thah  when  the  Sun  was  in  the  Tropic 
of  Capricorn  by  5  Minutes  31  lSec<>nds.  And  there  is  yet  a 
fherter  Time  of  the  Duration  of  Twilight  than  this,  as  is  plain 
if  you  projeft  the  Sphere,  drawing  feveral  Paralteb  of  Dedi«  ' 
pation  :  And  where  they  interfeft  the  Parallel  of  18  Degrees 
deprdEoft^  draw  gteat  Circles  to  pa&  through  the  Pote  j  aad 
then  if  you^obferve  the  feveral  Arks  of  the  £<}uino£lial,  inter*, 
cepted  you  may  there  plainly  fee  them  to  be  of  an  unequal  Lei^^th^ 
and  the  (horteft  in  all  the  Year  at  Lmdm  will  happen  Feb.  19^ 
and  O&^bif  I,  whdi  the  Sunltas  7  Degi'eesa  Minutes  D^ni(«*  , 
tton  South,  wbicb  is  found  by  thia  UniveHal  Canon  ; 

•  •         ■  * 

AsRadiiK  90  00^10.060000 

To  S.  Latitude  .      51  32—9.893745 

Sot.  half  Depr^f&on  9  oc —  9.19433^' 

To Sr  Declination  San  Soiidi  7-  2-1-  9.088077 

PRO  B.    XXL 


Given^  the  Longitude  and  Latitude  of  a  Planet  $r 

Star  J  to  find  its  Declination^  ^ 


Example.  Let  it  be  required  to  find  the  Declination  of  the 
.  Star  called  Ar^urus^  whbfe  Longitude  the  aft  of  January  in  the. 
Year  1727,  was  «2b  20  Degrees  24  Minutes  40  Seconds,  and 
Latitude  30  Degrees  57'Minutes  North  :  Draw  the  Circle  M  S 
Tcf  P  to  reprefent  the  SoWitial  Colure,  JK  JE  the  Eq«ino6lia?,  P 
and  S  its  Poles  ^  fet  off  the  Chord  of  23  Degrees  29  Minutes 
from  M  to®,  and  draw  ss,  y>,  for  the  Ecliptic,/ E  and  e  its 
Poles  :  Then  becaufc  the  Star, is  in  :~  20  Degrees  24  Minutes 
40  Seconds ;  that  is,  69  Degrees  35  Minutes  20  Seconds  from 
the  Solftitial  Colure,  take  the  Secaqt  of  69  Degrees  35,  Minutes 

20  Seconds 


'50 
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20  Seconds,  and  draw  the  . 
obUque  Circle  £.A#  from 
Pole  to  Pole,  Then  by 
•  Prop.  5.  of  Spheric  Ggome^ 
iry^  lay  down  the  Stars  Lati- 
tu(fe  from  B  to  A,  and  thro' 
that  Pdint ;  and  the  Poles  of 
the  EquinoAial,  draw  the 
Circle  of  right  AfcenfionP 
A  S  $  fo  is  there  formed  the 

'  oUique  angled  fpheric  Tri- 
angle APE,  in  which  are 
given,  A  E  the  Complement 

*  of  the  Star's  LAtitude,  59 
D^rees  3  Minutes,  and  P  £ 
23  Degrees  29  Minutes,  the 
ootilbnt  Diftance  of  the  two  Poles,  "With  the  included  Angle 
equal  to  the  Longitude  of  the  Star,  20  D^fees  24  Miniites 
40  Seconds,  toiind  A  P  the  Complement  of  the  Star's  Declina- 
tion :  But  for  Conveniency  of  the  Solution,  I  folve  it  in  the 
Triangle  A  S  ^,  by  letti«g  fall  the  Perpendicular  SR  :  Then  the 
Work  will  ftand  thus : 


AsC.  tStf 
To  Radius 
So  C.(.  Angle  SeVi 
7  o  t  f  R 

From  eh 
Subtraa  e  R 
There  Remains  R  A 


Deg,  Mm.  Sec. 
23     29— 

90      o— 

69    35—  20 
8    36-57 


10.362044 
lo.oocooo 

9-542519 
9.18047s 


120    57 

?    37 
112    20  Comph67^  40^ 


Then» 


AsC.  f.  *R 

8 

37 

Co,  Ar, 

0.004929  ' 

To  C.  f.  R  A 

67 

40 

9-579777 

So  C.f.eS 

23 

29 

9.962453 

ToS.DADe4  . 

20 

38 

2^ 

9-547159 

Example^ 
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Example  2.  Let  the  Declination  of  the  bright  Star,  called 
the  Virgif^s  Sfike^  be  fought,  whofe  Longitude,  is  fit  20  De- 
grees 2  Minutes  10  Seconds,  and  Latitude  1  Degrees  2  Minutes 
South*  I 

Diaw  the  Solftitial  Colure 
P  ^  S  >!f  with  the  Chord 
of  60  Degrees  to  any  conve- 
nient Radius,  iE^  theE- 
Suinodial,  P  and  S  its 
'oles  s  fet  oflF  the  Chord  of 
29  Degrees  29  Minutes  from 
M  to  S,  and  draw  so ,  >f^ 
for  the  Ecliptic,  £  and  # 
its  Poles*  Then  hecaufe  the 
Star  is  69  Degrees  57  Min. 
50  Seconds  from  the  Sol- 
ftitial Colure,  take  the  Se- 
cant of  69^  57'  50'',  and 
'  draw  the  Circle  of  Longi- 
tude £  A  #,  on  the  Circle  of 
Longitude;  fet  ofF  the  Star's  Latitude  South  from  B  to  A>  and 
draw  the  Circle'  of  right  Afcenfion  PAS;  then  in  the  oUique 
angled  ^beric  Triangle  A  ^  S,  are  given,  e  S,  the  Diftance  of 
the  tw^  Poles  23^  29',  ^  A  the  Complement  of  the  Stars  Lati- 
tude 87  Degrees  ^58  Minutes  with  the  included  Angle  S  ^  A, 
the  Longitude  of  the  Star  from  the  Solftitial  Colure,  69  De- 
grees 57  Rlinutes  50  Second?,  to  find  SA,  the  Complement  of 
Uie  Star's  Declination. 


OPERATION. 


As  C.  t.  S  tf  , 

To  Radius  ' 
So  Co.  f.  Angle  S  ^  R 
To  t.  e  R  fubt. 
From  e  A 
Remains  R  A 


D^,  Mtn,  Sec. 
23  .  29      0—10.362544 
o— 10.000000 
50—  9.534803 

59—  9-172759 
00 

I 


90 

0 

69 

57 

8 

27 

87. 

58 

79 

30 

Then 


ommatM 


xsa 


^Ik  Doff  fine  ef  the  Spbert, 


As  C.  f.  « R 
To  C.  f.  R  A 
So  C.  f.  «  S 
To  S.  A  C  Decl.  S. 


Then, 

Deg,  ATtn.  Sec, 

8  27  59  Co.  Ar.  O.OOS339 
79  30  I  9.260622 
%Z  29        o.         '     9-9621453 

9  "U      30  9.228414 


^he  fame  by  liranfpofition^  it  will  always  bold. 


Deg. 
As  Radius                                    90 
ToS.   Stars  Longitude  from  ^    20 
So  t*  of  the  Obliquity                   23 
Tot  of  the  firft  Ark                 8 

Min,  Sec* 

0        0-- 10.000000 

2      10^-  9-534803 

29       o-.  ^.,937956 

27     59-  9.172759 

fiw)  obferve^ 

V 


«i 


.0 


Nordicrn 
Signs    and 


\  North  Latitude,  Sub.  the  firft  Arch  from 
Complemtnt  of  the  Star's  Latitude^  and 
there  remains  the  £cond  Arch*. 

South  Latitude,  Add  the  firft  Ark  found  as 
above  to  the  Complement  of  the  Star's  Lati* 
tude,  the  Sum  is  the  iecond  Arch. 


s< 


cs 


V 


Southern 
Signs    and 


-\ 


South  Latitude,  Subtract  the  firft  Arch 
[from  the  Complement  of  the  Star's  Latitude, 
land  there  remains  the  fecond  Arch. 

North  Latitude,  add  the  firft  Arch    found 
ko  the  Complement  of  the  Star's  Latitude, 
and  the  Sum  is  the  fecond  Arch. 


Note,  That  north  Geclinationy  and  north  Latitude,  is  the 
fkme  \vith  fouth  Declination  and  fouth  Latitude;  and  fouth 
Declination  and  north  Latitude, '  is  the  fame  with  north  Decli- 
nation and  fouth  Latitude :  So  that  the  two  following  Examples 
of  the  Moon  are  all  the  Varieties  that  can  happen. 


EXAM- 


^  ly&SMfie  of  the  Sphertl 


m 


EXAMPLE. 


"t  -I 


Dig.  Mtn. 
rrom  a  Quadrant    . 
Sub.  the  Star's  LatMrde 
Kefts  the  ComiJemcnt  87     58.       Then    becaufe 

the  Star  is  in  a  foutherii  Signidnd  fouth  Latitude,  (according  to 
the  third  Canon  above)  fiibtrad  the  firft  Arch  8  Degr. 
aj  Min.  59  Sec.  from  the  Complement  of  the  Star's  Latitude 
87  Degr.  58  Min»  and  there"  remains  79  Degr.  3oMirt.  i  Sec, 
the  fecond  Arch.     Then  the  i^ond  Analogy  is, 

o         /         //  ♦ 

As  C.  f.  firft  Arch            8    27  59  Co,  An  0.005339 

To  C.  f.  of  the  fecond  79     30  i                    9.260522 

So  C.  f.  Obliq.  Ecliptic  23     29  o                    9.962453  . 

To  S,  Decl.  South          9  .^  44  30                   9.228314 

» 

»v  Exampk  3.     Admit  the  Moon  is  n^i  degr.  28  Min.  wit{i 
5  Degr.  2  Minutes  North  Latitude  ."^Wba^  her  Declination  I 

OPERATION. 


// 


As  Radius 

To  S.  of  her  Long,  frdm  V 
So  T.  Oblrqtiity Ecliptic 
To  t.  firft  Ark  fub. 
Cofnplement  <^s  Latitude 
Remains  fecond  Arch 


90' 
71 

22 

84 
62' 


Min. 

O— lO.OOOOOO 

28—  9.976872 

29-  9/632956 

22—  9.6i48?8 
58  By-thei/RuIe. 

35 


■  i  - 


Now  fay  y 


As  C.  f.  firft  Arch 
To  C.  f.  fecond 
So  C.  f.  Obliquity  Elciptic 
To  S.  Declination  North 


Deg,  Min. 
22  23  Co.  Ar.  0.034019 
62  35     .  '  9.663190 
'23  .  29       9.9624c;3 
27  10       9.059662 


Exam-' 


tS4 


Do&rrm 


Extntpti  4:  Let  the  Moon  be  in  n  i\  degtv  a?  min.  a 
before;  and  5  d^r.  %  mm.  fouth  Latitude  i  Thdn  what's-her 
Declination? 

OPERATIO^N. 


As  Radius 

To  S.  of  her  Longitude 
So  t.  Obliquity  Ecliptic 
Tot.    ifirftArk 
Compl.    ^'sLatit.  add 
Z  is  fecond  Ark 


Dig. 
90 

%^ 

84 

107 


00— lO.OOOOOp 

28 —  9.976872 

29—  9-637956 
23—  9  614828 

58—  By  the  2d  Rule. 

21— Compl.  72^  39' 


Now  fay, 


As  C.  f.  firft  Arch 
.To  C.  f.  iecond 
So  C.  r.  Obliquity  Ecliptic 
To  Sine  Decl.  North 


Peg^  Min. 

22  23  Co.  Ar.  0.034019 

7*    39  ^474519 

23  29  9-96^53 
17     12                   9-470991 


By  thcfe  two  laft  Operations  you  may  fte  what  'Q)ecial 
Regard  ought  to  be  had  to  the  Latitude  of  the  Planets  and 
Stars :  For  although  their  Longitudes  be  the  fame,  yet  by 
Reafon  of  their  diiFe rent  Latitudes,  they  will  rife^  feuth,  and 
fet  at  different  Times  s  but  always  get  their  true  Declination, 
and  then  you  cannot  mifs  of  th<  true  Time.  To'  know  what 
Stars  Declination  encreafe^  and  what  decreafe. 

Obferve,  if  the  Longitude  of  the  Star  be  between  the  begin- 
ning of  Capricortty  to  the  b^inning  of  Cancer, 

/p,        5  North  Declination  increafc^ 

c  South  Declination  decreafes  ^  ^.ti  -^  ^  9    • 

^  .  1^^  C  till  It  comes  toEqumoc- 

"een  "    i  North  Decl.  decreafes.     S  tial,and  then  itincrcafcs. 

nd  w»  C  ^?^^^  Declination  incrcafes. 


twcen 
0 


?ROP. 


PR  6  P.  xxn. 

f 

Given  the  Lonstiiude,  Latitude^  and  Declination  of 
a  Planet  or  $tar^  to  find  their  Right  Afcenfion^ 

~  Examplil    Let  the  Ri^t  Aicenfion  of  the  Star  Ar&urus  be 
required,  Whofe 

r  Longitude     C   7         ^  so     24    40 

^ Latitude        <is>        :       Jo    57     00  North. 

2  Declination    C   >     .  2a    38     25  North. 

In  the  firft  Scheme  of  the  laft  PrcUeni,  and  in  the  Oblique*  • 
angled  Spheric  Triangle  A  P  £  arie'  given,  A  £  P,  the  Longi- 
tude from'  <&  $  A  £  the  Complement  df  the  Stara  Lati^^ 
59degr.  3  min.  and  AP,  the  Cmnptement  of  the  Declinali«4 
69  degr.  21  min.  35  feconds,  to  find  the  Angle  at  F  zs-^D 
from  (f>. 

O  P  E  R  A  T  I  ON. 

As  C.  C  Declination         20  38  25  Co,  Ar.  c.028812 

To  C.  f .  tfongitude  ^20  24  40  9.971839 

So  C.  f.  Latitude'  30  57  00  9-933^93 

To  CX  f.  Right  Afcenfion  30  48  23.  9*933944 

Add  180  00  00 

Bight  Afcenfion  is  210  48  23  ^tf»»  f^  ^727. 

*  ^ 

The  reafon  1^  jrou^  tM  a  Semicif  cte,  you  have  in  Prob.  3. 
the  fame  alfo  may  be  found  by  the  jith  Cafe  of  Oblique-angled 
ipheric  Triangles :  for  in  the  &me  Triangle  A  £  P,  a^  th^ 
Sides  are  known,  and  required  fo  find  the  Angle  A  P  £,  th^ 
quantity  of  which  is  the  Star's  Right  Afcenfion  from  Cafricom^ 

GivCD, 

Compl.  Deel.  A  P  69    ai     35  7 

Compl.  Lat.  EA  59      3      0>RequiredJ%frAPE, 

Dift,  of  the  two  Poles  P  E  23    29      oi 

OPERA^ 


ijj?  IhLoSirineoftheS^fi^- 


OP  E,R  A  T  1  0,N. 

Dig.  Attn.  Ste. 
•  Sides  inckding th6  required  At^U \%  %  ^    *'    35  /„ .  ,;^ ,. 

\^  ,  -   '^  ^  .  I  M       t 

■  I   *       I  '        II  I  I  1 1 1 II  ^   -'•      •*  I 

f  =  22     56      17     *^ 

Side  Oppofitc  to  requiredZ 
Angle  is  A- E  59^     S^^ 
Half        _         .29      31.    30''     •     >       : 

Hatf'Z  Sides      '22    56    17        ' 

Z  52  27    47 

,'     J  X    6  35     13 

S,Comp.DeclAP69  21  -3500.  ,Ar.    6.028812 

'5,I>ift.  PoksPg  23  5t9      o  Co.  Ar.  0.399591 

&Z  '     -r-i      .5^    ^7    47  _      ..9-.399S9I   . 

•S.  A  6    35     13  9.059604 

Sum  of  the  Logarithms  I9'387259 

Half  is  the  Sine  oi  29  36     5  9*6936295 

Doubled  is  .59  12     jo  whofe  Compl.  to  270  is  2,10^ 

47'  50^.  .  .     ,   .  ' 

.     Example  2.    :  What's  the  Right  Afcenfiqn  of  the  Stai  call'd 
the  Virgin's  Spike-,  its  ^    *  '..*/' 

•  '  Deg,  Jl4in:  Sec, 

"  ■  >  CLongifude     C         V- d&  2  20     2     10 

'^Latitpdd       -\  being  ^  2       2       ©South? 


•'^peciination  V         >  -9     44    30 South} 

,0  PER  AT  1.0  N. 


J5<e.  Jl^nt  Sec. 

As  C  f.  Declination  9  ,   44  ^o  .Qo.  Ar,  0.036309 

To  Cjfp  Longitude  20       2  io   ,  *    '  9.972885 

'  So  C;  f.  Latitude '  2       2       6       '  9.999726 

To  C.  f.  Right  Afcenfion  17     4?  22  9.978920 

Add        ■  ■  180    00  00 

Rigljt  Afcenfion  .js      -     197  •;  42  28.     y*«.  i,  1727 
•    "^■■'  PROB. 


E^-s^E^as; 


;.    The  tkSfrifu  tf  tie  Sphered  ■   ■        i » 
P  R  O  B.    XXIII. 

piwn,  the  Longitude  and  Latitude  of  a  Star  or 
Planet,  to  find  the  Right  Afcen/ion, 

Exm^,  Let  the  right  Afcenfion  of  the  Star  called  the  ^r- 
pits  Sptki^  be  required,  whofe  Longitude  is  ^  20  D^recs 
2  Min.  10  Sec.   and  Latitude  2  t)eg.  2  Min.  South. 

To  Proje^  this  ^eftim. 

i:  To  any' convenient  Radios^  draw  the  primitive  Cifde 
H  Z  a  K»  which  is  alio  the  Sdftitial  Colure, 
\  2.  Draw  H  O  for  the  Horizon. 

3.  Take<he.C&ord-of  ;3&«  2ai  AeCo.Lat.  of  Lmim,  and 
fct  It  from  H  to  ^  and  draw  iE  iE  for  the  EquinbAial. 

4.  Set  the  Chord  of  23^  29'  (theObliquitity)  from  ^  to  35 
and  draw  o,  W,  for  the  Ediptic.  * 

5.  MakeZP  =  HiE38^28U  and  PE  =  iE25  =23^  20' 

6.  Set  the  Stars  Longitude  20°  2»  upon  the  Ecliptic  froui 
S  to  A  by  help  of  the  half  Tangents,  and  through  the  three 
given  Points  E  A  ^,  draw  the  Circle  of  Longitude.      ' 

7.  Through  the  three  given  Point  a  PAS,  draw  the  Hour- 
circk  P  AS,  ^nd  'tisr.doneJ  Then  in  the  oblique  angled  fphe-  * 
ric  Ttiangle^A.  S#  are  known,  i.  A^  the  Complement  of 
the.  Ststrs  Latitude  ==87  58.  2.  E  S  the  conftant  Qiftance  of 
the  two  Poles,  viz.  of  the  Ecliptic  and  Equinodial  =  23*'  20* 
And  Lajfily^  The  Angle  S  if  A,  which  is  the  Longitude  of  the 
Star  from  the  Solftitial  Colure,  to  find  the  Angle  /  S  A  f h-» 
fight  Afcenfion  from  the  Solillitial  Colure.  ^  m 


-Now 


:^^ 


2&  DoSlf^ne  ^tb^  Bf^erA 


Now  the  PrA.  bring projefiied,^  here  are  given  two  Sides  ancl 
die  Angle  included,'  to  find  the  other  two  Angles  which  I  {hall 
giye.firft  in  Word^  at  length,  and  thto.  the  Operation  at  large. 

'Take  half  tl»  Sum,  and  half  tjhe  Difference  of  &t  tWO 
given  Sides,  aikl  alfo  half  the  given  Angle,  and  Say 

X.  As  the^Sine  of  half  the  Sum, 

To  die  Sine  of  half  the  Diffcrence  of  die  two  given  Side9« 

So  is  the  Q).  Tangent  of  half  the  given  Angle, 

To  the  Tangent  of  an  Arch.  *^  .  .   . 

2.  As  the  Co.  Sine  of  half  the  l^um  of  the  given  Sides^ 

To  the  Co.  Sine  of  their  Difference,  ' 
'   &,is  the  Co.  Tangent  of  half  the  givto  Angl^ 

To  the  Tangent  rf  an  Arch:  This  added  to  UieAngfe,,  or 
'Arch  found  by  the  firil  Analogv,  ghres  die  greater  Anglr(ia^ 
mm  Queftioh  is  the  Angle  h^ey  2xA  lubt  f^vea  the  te06r.  An* 
gle,  vias.  rASL  ,  ' 


OPERATION* 


Dig.  Mn. 
eu=   87    38 
rS  :?:   23    29 


Dig.Afm.Sec. 
=  ^5    43    3<^S.  Co.  Ar.  0.0828391 

=  32  14  30  s.  9-7271^74 

<if=  69    5750^34    58    5SC.ti       10.1550645 
To  the  Arch   -  42    4^    45  -t.  9.9650310 


X=    64 


27^ 
29 1 


'Now  %, 

AsCf.  55    43:^0  Co.  Ar.    0.2493699 

ToCf.         ^z  ,i\  Z^  '      ^92^2705 

SoCt.       ,^..58\55     ..  .ro.  1550645 
Tot.  65   N)i    o^  •,  10.3317053 

+  And—    .-431-4^    4i 


Sum=        10/    42  .S4  =  "$S-<^ 
Add^ *aj=  190  .  00    0«  ■ 


\ 


Z  =  0RAi97     4»    54Froj^^-. 
X=      .     *  ^2    19    a4=6<SBr, 


Niti^ 


■'< 


5l&f  Dogfnne  cf  the  Sphered  159 

Notgy  If  the  Place  of  a  Star  be  a  few  Degrees  in  Ariet^  and 
great  North  Latitude,  as  the  Head  of  Andfomeda^  whofe  Longi- 
tude thisprefent  Year  1742,  is  v  10^  42'  13'',  with  25**  41^ 
North  Latitude,  if  we  work  for  the  righf  Afcenfion  according 
totbe^aboveDire&ions,  we  0iall  find  the  &rft  Arch  to  he  only 
21^  7*,  which  id  lefi  than  23*^  29'  by  2^  22 \  therefore  the 
firft  Arch  n)uft  be  SubtraSed  from  the  Obliquity,  of  the  Ecliptic 
23^  29^  and  the  Remainder  2^. 22'  is  the  fecond  Angle;  and 
tfa^  fourth  Angle  will  come,  out  i®  ^14^  which  muft  be  taken 
out  of  360S  and  the  Remainder  338^  46^  is  the  Stars  Right 
Aicenfioa  to  the  Year  above. 

Or  by  ipis. 
ANALOGY. 

Deg,  JUin,  Sec, 

As  Radius  90    o      0-— 10.000000 

To  S.  Longitude  from  ifis*  20    2     10—  9.534803 

So  C.  t.  Latitude  of  SpicA  22     00 — .11.44973*21 

V  To  t.  of  the  firft  Ark  84    5     02— 1 0.984535 

Now  this  General  Rule  is  to  be  obfenred ; 

,    c\§      r  >.*J  fNdrthfubt.^ft     » 

»2u-      )^T51iflBSll5l/^  \  South  add  ^23  29,  to,  or  from 
o'^JBy     '  CI  f  the  firft  Angle/ the 

•S  ^.  u  /•  Jfurti  i  W»XX  X-g  I  North  add  \  Z  or  X  is  riie  fecond 
tl5'Soj§  '^<     South  fubt^,  Arch. ' 

EXAMPLE. 

Here  the  Star  is  in  «&,  and  Latitude  South ;,  therefore 

-,  ,     ^  ^  I>fg^  Min.  Sec. 

From  the  firft  Arch  84      52 

Subt.  the  Obliquity  Ecliptic  23     29     o 

"  Remains  the  fecond  Angle  -  60    36    2 


Now 


tktt  The  DoSrifte  of  the  Spberkl 

I 

I  • 

Now  fiy, 

D^.  Miru  See.^    ' 
As  S.  of  the  firft  Arch  84      5,      2.C0.  Ar.  0.002319 

To  S.  Second  60     36       2  9.940127 

So  t.  of  the  Longitude  20       2     10  g.561917 

To  t.  R.  A.  from  ^  17     42    52  9«504363 

Add  a  Semi^ circle  180     00    00 


Z,  .R.  A.  from  «r  197     42    52  as  before. 

And  after  this  manner  are  the  Tables  of  Right  Afcenfions  in 
Time  in  this  Trcatife  Calculated.  In  which  may  be  obferved 
th*t  a  Planet  or  Star  having  Latitude 

^Kln     2  S  ^  X  »  ?}--n«  K^  Aft^Bon  .  di- 
minilhed,  and  confequently  the  Star  comes  fooner  to  the  Meri« 
dian  than  if  it  were  in  the  Ecliptic. 
But  when  the  Latitude  of  the  Star  is 

•5  North  is     s  a  ^  ^  ^  4^  hru      •  l^    at    >       •    • 
i  South  in     icf  :::  K  r  B  n  F^  ^'g^^  Afcenfion  is  m- 

.  cfeafed,  by  which,  a  Planet  comes  later  to  the  Meridian  than  if 
it  were  fimply  in  the  Ecliptic. 

P  R  O"  B.    XXIV. 

■>■  . 

Given y  the  Right  Afcenfion  and  JDeclinaiionof^a 
Star  or  Planet ^  to  find  its  Longitude  ifnd  Lati^ 
tude,  '  y 

This  Problem  k  only  a  Converfion  d(  the  two  laft ;  forjih 
the  fame  Triangle  A  E  P,  Scheme  page  '133,  there  are  given 
P  E  the  conftant  Diftance  of  the  two  Polek  23  Degrees  29  Mi- 
nutes, and  A  P  the  Complement  of  the  Declination,  and  the  in- 
cluded Angle  A  P  E  the  right  Afcenfion  from  Capricorn^  to  find 
AE,  the  Complement  of  the  Latitude  of  the  Star,  and  the 
Angle  A  E  P,  its  Longitude  ?  , 

Example.^  The  right  Afcenfion  and  Declination  of  ArEiurus^ 
is  2x0^  48!  23"  and  20^  38!  25*',  What's  its  Xongttude  ,and 
Latitude  f 


Firjl, 


seaa 


•    I  > 


,  AirtifaU  the  Perpendkular  £  7i  ^bh  in  the  cuht  anolecl 
.%heric  Tjianglft  6  IT.  P.  -  ^"^    "*  . 

^"'ftj-  •'    *3    29—10,362044 

t  4  o  juaOMs  ,    ,  .Qt>      o— lo.oooopo 

T«,;  ^^'^''^  ^  ^'  ^'  ^'  f~?»  W      ^9    «-  9-2°93?6 
'***•*  ^  I  a    33 —  9.34726* 

Or,  by  TranfpofitioHt  fajy 

A   T»  J-  Deg.Mn. 

^   ,    ^D  90      o-ro.oooooo 

SoCf  L/.TPF  ""3     29-9-637956 

To  t    T  P                 (V.K.  ^9     12-9709306 

Jroi'Jp"^                ^"•"V  J^     33-9.3472.6z 

RemaiiuTA  56    ^^     • 

Now  %, 

A^C.  f  firft  Arch  P  T  ,233  Co.  Ar.  0.0 10403 

To  C.  f.  fccond  T  A  56    40  n -7080  J 

Seccndly,  For  the  Longitude  or  Angle  AEP.  Now  all  the 
Sides  are  known  anJthe  Angle  at  P  ;.  therefore  6y  the  firft  Cafe 
of  oblique  angled  fphencal  Triangfes,  it  will  hold. 

-  .  I^*g>  Min. 

^h    J   ;  o  i^^ir^r"  -59      3  Co.  Ar.  0.066707  , 

To  S.  Jngle  P.  R.  A.  from  yf    59     12  o.q^m^^ 

§0  S.  A  P.  Co.  Declination        60     22  -    0071208 

^rom  -  '     -       180 '    o         ,  , 

Angle  AEP  110    24     - 

Sub.  a     :  ,         .  90      o 


Renjaias  Longitude  in  a         20    24, 

Y 


Or, 


l62 


T^U  Do^rine  of  the  Spier e. 


Or,  if  t  had  fubftrafted  69  Degrees  22  Minutes  from  90  De«- 
grees,  it  VcAild  have  gt^eii^  me  the  fime  thihg*    ^       ,  .. 

Thefe  three  laft  Problems  are  of  excellent  ufe  in  making 
Aflronomica]  Obfervatidh,  2s  the  yoiing  Sttiifentwill  preientlj^ 
perceive,  when  he  is  a  little  acquainted  with  this  fublime  Stud)r« 
For  by  the  2.1ft  and.22d  you  may  find  the  right  Afcenfions  and 
Declinations  of  aU,  or  any  of  the  fixed  Stairs  in  t^e  following 

'  Catalogue,  which  R  A^  being  Ireduced  into  Time  ;  will  be  o€ 
excellent  uf^  to  find  the  Hour  of  the  Night  by  the!  Stars  s  ks  I 

•^  (hall  fljiew  in  its  proper  Place.         '        '         '       - 


« •  > »      » 


\\  \ 


\  • 


t 

w^ 


k       f 


4       '-        '  '  > 


«  /  . 


^TABLiS 


^Tbe  Do&rine  of  the  sphere. 


163 


^  Table   rf'the  Right  Afcenhons^  reduced  into 
Time^  and  Diclinations  of  42  Eminent  fixed  Stars 
for  the  Tear  T727,  being  oj  life  to  find  the  Hqur 
of  the  Night, 


C'. 


\  s 


Sinn  NAMES. 


IN  the  Breatt  of  CaJJivpiia,  Scbeder^ 
The  Bright  Star  in  the  Tail  of  thi 

Wbali^ 
Pole  Stan 

TheBrigfitStarof  Aries, 
In  the  Jaw  oii  the  IFhaki  ^Mandihula 
Htoiiti^  MidMfa,  Algol,- 
TKc  bright  Side  of  Perfins, 
Bri^hteft  of  the  7  Stars  Fhiadts^ 
The  South  E^e  of  the  Bull^  Jlddarsn, 
In  lift  Gcat,  C4fe//a, 
The  bright  Star  'in  the  left  Fopt  of 

OrioWf  Regt/f 
North  Hok'n  of  the  Bullf 
The  Left  Shoulder  of  Orion, 
Sooth  Horn  of  the  BulL 
The  middle  Star  in  Oriof%  Belt, 
The  laft  in  Orient  Belt, 
Right  Shoulder  of  Orion, 
In  the  Great  Dog*s  Meulh,  Syrius, 
Caftor,  or  the  Hiad  Northern  Tm/t, 
frocyron,  the  Little  Dog, 
Pollux^  or  the  Sotttbern  Ttoin, 
The  Heart  of  Hydra,  • 
The  LionU  Heart,  kegulus. 
The  Southerinoft  of  the  two  preced. 
'    if}^  D  GrMt  Bear, 
The  Northernmoft  of  rhcm,  , 
The  Tail  of  \\itLion,  Dtneh. 
The  Norrh  of  the  2  following 

the  □  Great  Bear^ 
The.  fiin  in  the  Tail  of   the  Great 

Biar, 


Declina- 
-  tion.' 


55 

'P 

87 
22 

19 
|8 

n 

»5 
HS 

8 

29 

6 

I 

2 

7 
16 

32 

5 
128 

7 
»3 

57 
I63 


iN20 

29  S30 

54N  o 
pNoa 

59    3* 
00 

40 

CO 


53 
5' 

55 

4« 


R.  A.in 

Motion 

0      r     n 


R.  Aid 

Time. 
H.  '        ". 


46 
50 


33  S  12 

20N51 
^    28 

56  45 
25  S   o 

7      «2 

19N26 
20  S  58 
27N  o 

54     »5 

39^14 
29  S  o 


18 
26 
10 

56 

42  00 

42  36 
46  14 
52  50 

65   >3 


6 

7 

9 

27 


30 

JO 

26 

4P 
00 

301 


00  3 
00  4 


74 

75, 

77 

77 
80 

80 

81 

85 
98 

icp 

III 

112 

138 


7 
21 

37 

«9 

34 

44 

4 
16 

'5 

'4 

7 

3« 


30 

QO 

a5 
zo 

3J 
40 

38 
40 

12 

39 
10 


17  N  0148  26 

,6!i6i  16  2610 


50    31 


o 

I 

2 
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(Sivfff^,  tbeLatttu4e  of  the  ^kcit  and  the  Hour  of 
fi?e  Sufi's  ?Jettiiq^,  iofind  ih  Declination, 

Bxan^.    ,At  fyndim  when  the  Su)i  afmrepiljr  r\H  Zt  5# 
^j^  fet$  9X  7  9'Clo^^  Itbeiidefnand  its  Declination  I   . 

Draw  P  Ff  S  B,  to  rcprc* 
fent  the  Solftitial' Colure, 
H  B  the  Horizon,  ^  ^  the 
3quiooAial;  by  help  of  the 
I/ines  of  Qiords  on  the  Se- 
flor  ffit  of  the  Pole'a  £1cv«t 
tion  from  B  tQ  P  51  Degr. 
32  Mitiute^;  then  becaufe 
'  ilie«gi^n  Hour  is- between 
Six  o'clock  and  Midnight^ 

ta/oatbe  SecaiU  ofjjs^  an4 
draw  P,  A,  S,  the .  given 
mour-«:irck^  9n4  where  it 
cuts  the  Horizon  v^hich  is  at  A,  thejp  tlpe  PjiriHel  0^  the  Sun'^ 
DecUn^ion  D  D  ^  thatDay  mu{^  alfq  jxU;eric^i^ :  iThen  in; 
the  right  angled*  fphcrical  X5t«ngle  A  B  P ?  there  ^re  given  ft  P, 
the  Pp!e*<  Eleysition  51,  Degrees  jzMiputj^  and  %)pi^  Jagh 
APB  75  Degrqes^  tp^'llnd^^  P,  tb^  Covi^lo;^^^ 
clination.  .' 

1  *    * 


<      (1 


J-  f 


Q  P  E  R,' A  T  r  O  N. 


/ 


Ast.  BP  the>Lat»..  51   .32 — 10.099913 

To  Radius         ..  .'  90     00 — lo.ooQpoQ  •    .    • 

SoC.f. -^«^/?APB75     00-^  9.4i:?iQ96     \ 

Tc?  C.  t.  A  P      .7^  -^5—.  ft^ J^,3p8.3whoffiCk^p,i$M^37r 


^   * 


'»^%•fcA^A     «^    « 


Or, 


i66 


DiSrim  §f  thi  Spberil 


»  ^ 


t  « 


Hours.!  ^ 

As  Radius  .  .  *,  .90  .  o^rp.ODOpaa. , .  5 
ToC.t.B.P.thcLat.si  32-  9.9000S6  6 
So  C.  f.  Angle  A  P  B  75  00-  .9.^12996  .    7. 

Tot.CAthel3ecl,N;.ii  3?-.  9r3'i985j     ?  •  (^^ 

And  after  the  fame  manner  have  Ifot^d  Ihe  £)ccIination  as 
in  this  Table  on  the  right  Head. 


Declination. 
I 

4^  South 

00 

37  North 

4b 


P21 

Ik 

o 

ri 


P  RtO  B.    XXVI. 

Given^  the  J^atitude  of  the  Places  and  the  Suris 
.    jizfmutb  J  ram  the  ^ Souths  to  find  his  DecMnation 
when  he  rifes  rOffd/ets  upon  that  Azimuth. 

Exan^le*  At  Lmdm,  when  the  Sun  rifes  and  lets  upop  the 
rooth  Azimath' from  the  Souths  I  demand  then  his  DecU- 
Jirftion  ?  .     ,*         .  i 

Drawtbe  Solftitial  Colure 
ZHNA».fet  offthc  Lati-  ' 
tv^deftom  HtoP,  and  from 
Z  My  draw  ^  M  for  the 
£quino£^ial ;     and    becadb 
the  given  Azimuth  is  a  100 
from  the  South,  that  is  80 
from  tiie  North,  take  the  Se- 
cant of  80,  and  draw  tQe'. 
Azimuth  Z  r  N,    where  it 
interfe&the  Horizon, which 
is  at  r;  thro'  that  Interfec-^ 
tion  draw  the  Hour-cfrcles 
P  r  S  ;   then   in   the  little 
Xriangle  <r   B  f  are  given 

<r  £9  the  Azfmuth  from  'the  Eaft  or  Weft  ro  Degrees,  and 
the  Angle  B  V  r  =  the  Complement  of  the  Latitude  38  De- 
grees 28  Minutes,  to  find  the  Declination  B  c. 


AUALOGY 


■Tbe^Do&rine!^  the  Sfiate.         ..167 
AN  J  LOG  r. 

J  A'  ^..  i.        '^eg.Afm. 
As  Radius  .  90    00— io,oo6ooo 

To  S,  T  '  Aaurouth  from  E.  or  W.  10  00 —  9.239670 
&o  SL  Jt^  B^c'^  Co.  Latitude  ,  38  28—  9.79383gi 
To  S..B  tf  Dcclinatioil.Norib:  ^0-    j^^rr  9.033502 

.  t  Exajf^U  2.^  What  Declination  ha$  tb^  j9uA  whf^  he  fets  at 
LtmddK  upon  the  56  Degn  10  Mjn.  AziiiHi||i>Arpo<  South  ?    / 
This  may  be   folved  in  cither  the  Triangle  C  Z  P,  or  in 
A  B  C,  <K^  in  C  S  N,  but  more^  readily  ia  the  latter. 


f*  •  • 


» I . . 


In  the  oblique  fphertcal  Triangle  O  S  N,  are  known, 
©N=9oO,  SN=38«  28I,  and  the  Angle  SN®  =  50«» 
io»,  td  find  S  O,  the  Co.  Declination. 

OPE  RATI  ON, 

As'C.  t,  SN  38  28  i«-0999r3 

To  Radius  90  00  10.000000 

SoGS<SNC  '                  50  10  -5.806557 

To  t.  N  R  26  58  9.706644 

from^O  fsT].  90  00  .    . 

Rem.  R  0  sr  63       a 

AsCS.  NR=:    '  26    ^58  Co.  Ar,  0^49991 

To  C  S.  G  R  63       2  9-656550 

^S>^c    ^S=  ?^      '^-  9-893745. 

To  Co.  S©=:  06     31  9.600246 

Then  S  B  ==  90  —  66  31  =:  ©  B  the  Declination  S  23°  agL 

ANALOGr 


i68 


* 

ylNJLOGr. 


r*  > 


9-793832 


Radius  ' 

To  C.  f.  A^ttiuth  from  the  Soudi^O  A  50 

SbC.  r.  LaeituAseftAC  5t 

To&  DecttffiilSdtt -8^111^0  C     •     •  X} 

By  which  Cakuhtions;  it^appewrthat  wten  the  .Sim  is  in  the 
Tropic  of  Capricorn^  his  Azimuth  front  the  South  when  he 
rifeth  and  fettetb,  is  50  Degrees  10  Minutes,  and  its  Comple- 
ment to  a  Quadrant  is  the  Azimuth  from  die  Kaft  and  Weft 
Point^  equal  to  the  Amplitude  39  Degrees  50  Minutes  becaufe 
this  Arch  of  the  Horizon  m^ures  the  Angle  at  the  Zenith,  it 
being  at  the  Diftafice  of  90  DegiiB^s  from  it* 

Hence,  becaufe  thefe  two  Problems  are  very  uleful  to  delineate 
the  Hour-lines  upon  Gunter^^  Quadrant,  I  (hall  here  infert  all 
the  Requifites  thereunto  belongmg  for  the  Latitude  of  51  De- 
grees 32  Minutes  North, 
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»    ^ 
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-TABLE  6f  the  Sun's  DecUnation  to  even 
SjbDay  of  the  Month  for  the  Tear  1727,  for 
Tnfcrthng  the.  Months.  /  /^  J   . 
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-rf  Ta  B  L  E  of  the  SurPs  Meridian  Altitude  to  every 
$tb  Day  for  the  Latitude  of  §1"  32'  North, 


e     I 
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SONCOrON^OdNOOOOOOd 

'^^             rocorocoTh>-ixhci 

• 
NO    -^  «0  t^NO    »^    0    CO  M    ►-!    0    *0 
»-•    N    CO  xt"  'OnO  vO    v^  T^  CO  «    « 
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1 

January     - 

February 

March 

April  - 

May 

June* 

July 

Auguft 

September 

Oaober 

Novemb. 

December 

North  Declinations  added,  and  South  fubtrafted,  to,'  or  from 
the  Elevation  of  the  Eciuinodial,  give  the  Meridiaa  Alti- 
tude- 
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A  Table  of  the  SurCs  Altitude  at  every  Hour 
^ben  be  is  in  the  Equator  and  Tropics j  Latitude 
51  Degrees  32  Minutes  Nortb^  for  drawing  the 
Hour-line^y  on  Guntcr'i  S^uadrant, 


Equinodtial  ||     Tropic?. 
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j5ee  die  Ta  b  l  e  of  the  Sun's  Rifing  and  Setting  at  Ltndan, 
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jrf  TABLX 
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ji  Ta  ?  L  E  of  Right  Afienfion  to  every  ^tb  Degi 
of  Longitucle  Jor  dividing  the  EquimSital  in  tbe 
^adrant. 
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A  T^BLt  Jbtmng  (be  jyemfieual  Diferma  to 
every  Degree  if  the  Suns  Declination  jmr  the 
Laittude  «f  ^t  Degreis  32  Mkmfet  Nfrtk  Cak 
fukftej  by  Prtbkm  $. 
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'  To  Draw  the  jizimutb  in  tbi  :^aiirant. 

For  this  (Nirpore  you  muft  firft  calculate  a  Table  (hewing  the 
SuD*$  Altitude  above  the  Horizon  when  be  is  in  the  Equinodtial 
Tropics,  and  fome  other  intermediate  Parallels  of  Declinations 
at  every  5th  or  loth  Azimuth. 

Thus,  fuppofe  the  Latitude  51^  32'  North  and  the  Sun  in 
the  Equinodial  on  the  toth  Azimuth  from  the  South  s  What's 
the  Altitude  ? 

ANALOGY. 


As  Radius  90    00^^10.000000 

ToC.  t.  of  the  Latitude  51     32 —  9.900086 

So  C.  £  of  Azimuth  from  Merid.  So    00-—  9. 239670 

To  t.  Altit.  inEquinoAial  7     51—  9.139756 

And  after  the  fame  manner  is  the  fifth  Column  of  the  fol- 
lowing TaUe  calculated  under  nr  and  A^which  muft  be  finiihed 
l)efore  the  other  can  be  done. 

Then  if  the  Sun  have  Declination,  the  Meridian  Altitudes 
are  given  in  the  foregoing  Table  ;  but  when  he  is  not  on  the 
Meridian,  but  on  fome  other  Azimuth,  then  fay. 

As  the  Sine  of  the  Latitude, 

To  the  Sine  of  the  Declination  ; 

So  is  the  Co.  Sine  of  the  Altitude  at  the  Equinodial, 

To  the  Sine  of  the  fourth  Arth. 

Nov  ohferve  thefe  Rules; 

1.  If  the  Latitude  and  Declination  be  both  of  one  Denomi- 
nation, that  is,  both  North,  or  both  South,  on  all  Azimuths 
from  the  Prime  Vertical  unto  the  Meridian,  or  lefs  than  90 
Degrees,  then  add  the  fourth  Arch  found  by  the  Proportion 
above,  to  the  Altitude  at  the  Equinodisil;  that  Sum  is  tte  Sun's 
Altitude  on  the  given  Azimuth. 

2.  If  the  Latitude  and  Declination  are  both  alike,  and  the 
Azimuth  more  than  90  Degrees  diftant  from  the  Souths   take  ' 
the  Altitude  at  the  Equinoflial  out  ot  the  fourth  Arch,  the  Re- 
mainder is  the  Altitude  of  the  Sun  oh  the  given  Azimuth. ' 

-?.  When 
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•  1 

t.  When  the  Latitude  and  Declination  are  unlike,  or  of 
di&rent  Names,  then  take  the  fourth  Arch  out  of  the  Sun^^ 
Altitude  at  the  EquinofBal^  and  the  Remainder  will  give  you 
the  Sun's  Altitude  on  the  given  Azimuth. 

Exampli.  What's  the  Sun's  Altitude  on  the  Both  Azimuth 
from  the  South,  Declinatfon  23  Degrees  29  Minutes  Norths 
and  Latitude  of  the  PlaCe  5 1  Degrees  32  Minutes  North  t  The 
Altitude  in  tlie  Equino^^al  was  found  befoire  to  be  7  D^rees' 
51  Minutes. 

OPERATION. 

As  the  Sine  of  Ae  Latitude  51  32  Co,  Ar.  0.106255 

To  S.  Decl.  North  23  29               9.6004J09 

50  C.  f.  Altit.  in  Equinodial  7  51               9-99591*1 
To  &  fouyth  Ark  30  ^7               9702575 

Now  according  to  the  firft  Rule»  becaufe  the  Latitude  and 
Declination  are  both  North,  I  add  the  fourth  Arch  30  Degrees 
17  Minutes  to  the  Sun's  Altitude  in  the  Equinoftial.  7.  Degrees 

5 1  Minutes,  and  the  Sum  38  Degrees  8   Minutes  is  the  Sun's 
Altitude  upon  the  given  Azimuth,  as  was  recjuired. 

And  to  make  all  yet  plainer,  I  ihall  add  more  Examples  in  * 
the  Tropics  J   and  (new  how  one  Analog  ferves-  for  both 
Tropica 

f'i^J^y  fo^  -Altitude  Sun  on  the  Meridian. 

Deg.Min. 

Height  Equino£Hal  at  Lmdm  38     28       . 

Declination  add  and  fubtradt  23     29  ' 

Z  61     57  M.  Alt.  © 
X 14    59  M.  Alt.  yr 

2.  ForSun's  Altitude  on  loth  Azimuth  in  tbeTrapics. 

• 

Deg,  JIdtn. 

As S.  Latitude  51  3200.  Ar.  O.J 0625 5 

To  S.  Decl.  23  29  9.600409 

SaC.  f.  Alt.  Equinod.  38  2  9*896335 

To  S.  of  the  Arch  23  38  9.6b2999 

Z  is  the  Altit.  in  23  6i  40 

X  is  the  Altit.  in  Jcf  14  24  . 

3.  For 
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3.  For  the  Sutt*s  AUitudecm  the  zoib  j/hiwMhfr^a^ 

tbt  Smth. 

Aft  S.  LatfCiidt  51'  32  Cb.  Ar.  0. 106255; 

To  S.  Decliiiatkni  23  29              9.600409 

So  Cf.  in  the  Equator  36  44             9.903^64. 

ToS.  of  the  Arch  24      4             9,6 10528 

Z  is  Alt.  in  ss  60  48 

X  is  Alt.  inyf  <i  40 

4*  Ffr  Altitude  Sun  on  the  ^otff  Azivmtb^ 

As  S.  Latitude  51  32  Co.  An  0.106255 

To  S.  Inclination  23  29    .          9.600409 

So  C.  f.  Altit.  ift£cpuM&  34  32             9.915820 

To  S.  of  the  Arch  24:  47              9.622484 

>  Z  is  Ait.  in  0  59  19 

X  isAlt.  in  j:f  9  45 

And  after  this  manner  is  the.,  Sufi's  Altitude  obtained  in  the 
*  Tropic,  when  the  A^muth  is  lels  than  90  from  the  South  ; 
but  when  it  is  more,  viz.  100  1 10^  120  Degrees  from  the  South, 
then  obferve,  that  the  Sun  in  theEquinodial  has  the  fame  De- 
predion  uftder  the  Horimn  on  the  loodi  Azimuth,  that  he  has 
Altitude  on  the  8oth  Azimuth  :  therefore  fubtradl  the  Altitude 
in  theEquinodial  from  the  fourth  Arch,  gives  the  Altitude  on 
the  given  Azimuth. 

5.  Exampk.What^s  the  Sun's  Altitude  in  the  Tropic  of  Cancer 
on  the  looth  Azimuth  from  the  South,  Latitude  as  before  ? 

OPERATION.' 

Deg.Min, 

The  fourth  Arch  for  the  80th  Azimuth  is  3^     ^7 

Sun's  Altit.  in  Equinoft.  on  80th  Azimuth /ub.  7     51 

.  Sun's  Alcit.  in  ss.  oh  looth  Azimuth  222$ 


6.  For 


7&*  Dd&rtHe  t}  ibe  Sphere:  ify 

* 

€.  P»  SMUi  Mitude  $a  im^fhe  tiotb  Jmmutb 

Dig.Min. 
The  fourth  Arch  for  70th  Azimuth  is  ^9    25 

Sim's  Altitude  in  £qu^t6r  on  70th  Azimuth  fi^.  ^5     '  I 

Suh's  Altitude  in  S>  on  iioth  A^imudi ;  ^4     ^4 

7.  P0  ;Sun's  Altitude  in  »  m  tbi  120  Azimuth 

Jfom  the  South. 

Dig.AdSa. 
The  fourth  Ardi  for  the  66th  Aiwuth  is  28     14 

Sun's  Altitude  in  Equinodial  on  the  60th  Azimuth  21     38 

Sun's  Altitude  in  S.  An  die  isofii  Azimuth  6    36 


6.  fi  jK«4  f^  jS'iW'i  jUtitude  in  the  higinkitig  vf 
1^  61  on  the  iz^tb  Aiiimutb  frm  tU  South. 

Tou  muji  firjl  find  the  fourth  Arch  to  the  both  Azi- 
muth thus  : 

t>eg.  JIdtn. 
As S.  Latitude  5 1     ^iCo.  Ar. o. 1 06255 

To  S.  Declination  20     11     15 — 9-537937 

^C.  f.  Alt,  Equl.  oft  60th  Aiim.     ii    39  ,   o—  9.908^^8 
To  S.  of  the  Arch  £4     11  9.61242a 

Sun's  Altit  in  p  {\,  on  120th  Azi.     2     32 

9.  To  find  the  Surfs  Altitude  in  the  beginning  of 
Xi  ^  on  the  Zoth  and  100th  Azimuth  from  South. 

Deg,  Min. 

As  S.  Latitude      /  51  32  Co.  Ar.  o.t  06255 

To S.  Declination  11  29  33      9.299376 

So  C.  f.  Altitude  inEquinodial  7  51  00      9-99591 1 

To  S.  of  the  Arch    *  14  36  oa      9.401542 

Z  is  Altitude  on  8oth  Azimuth  22  27 

X  is  Altitude  on  1 00th  Azimuth  /  6  45                        . .    ' 


N 


A  a  10,  7b 


178  ^be  Do^rine  tf  the  sphere, 

ip.  HQ^find  Suris  Altitude  in  th  ifgifif^ng  ^Vl^ 
on  the  jotb  Azimuth  frqm  the  South. 

Deg.  Min.  Sec.  .     ,    .  ^ 
As  S.  Latitude  51     32  ^  00  Co.*Ar/oi  1061^5 

To  S.  Declination  "     29     Sjf  9-299376 

So  G.  f.  Alt.  in  Equinoft.  15     ii      *o  9.984569 

To S.  of  the  Arch  14     13      a.  9.390209 

X  is  Alt.  in  K  lU  on  70  Azi.         o     58 

c 

I 

11.  7i  find  Sufis  Altitude  in  the  beginning  of  t  ^ 

on  the  ^qtb  Azimuth  from  the  South,   ; 

Deg.  Mtn.&ec  '-  ' 

As  Si  Latitude                          ,51  32'      o  Co.  Ar.  0.106255 

To  S.  Declination                    .  20  ii     15-  .          9*53793^ 

To  C.  f.  Alt.  in  Equino<a.          27  *  3  _o  9.949687 

To  S.  of  the  Arch                     23      7      o  9«S93879 

X  IS  the  Altit.   in  4f  ^  on  the  ?  •  -^ 

50th  Azimuth                      f  3  5P      P  , 

•  1 

I 

12.  For  the  Suris  Altitude  on  the  goth  Azimuth  or 

Frime  Vertical  in  Cancer. 

Given,  the  Latitude  51  Dpgrees  32  Mjnutes  North,  Sun's 
Declination  23  Degrees  29  MinutesNorth,  and  90  Azimuth,  to 
£nd  Sun's  Altitude. 

Jn  the  Scheme  Prob.    11. 

In  the  Triangle  A  ZP,  right  Angled  at  Z,  and  becaufe  the 
Co.  Declination  A  P,  and  the  Co.  Altitude  A  Z  &11  upon  Co. 
jSines  in  the  Circular  parts,  it  will  hold. 

Deg.  Min. 
AsCS.  ZP  =  38    28  9-893745 

To  Radius  =     90     00    •  jo.ooouoq 
So  C.  f.  A  P  =:  66     31  9.600409 

7'oC.  f.  AZ=59     24  9.706654 

>  • 

That 


ff^'^^TfW 


mife  Pfi&fine  of  the   Spbehi  ^79 

T[bat  is^ 

I   - .  • 

Deg.Min. 

As  S.  Latitude  51     32    '  9.893^45 

To  Radius        90       o      .  10. 000000 

So  S.  Decfi.       2y    in  9^600409 

To  S.  Alti.       30     30  9.706664 

1 3,  For  fhe  Sun's  jiliitude  on  the  gotb  AziiHutb  in 

n  a- 

* 

Deg^Mih. 

As  S.  Latitude  51     32  v             9-893745 

To  Radius        90,   00  jo.oooooo 

SoS.  Decli.        20     II  9-537851 

To  St  Altfc         26       9  9.644106 

I 

14,  For  Alt  Sun  on  the  gotb  Azimuth  inxi^ 

-      *             Dig,,Mini  - 

As S. Latitude  51     32  9893745 

To  Radius        90    00  10.000000 

So  S.  Decli*       1 1     30  9-299655 

To  S.  Alti. '    ,  14     45  9.405910 


LaJIfy^  For  Altitude  of  the  Sun  on  the  70th  Azimuth  In  the 
Equinoftial.  Jn  the  right  angled  ipheric  Triangle  A  B  C, 
right  Angled  at  B: . 

Aa  2  Al 


t9o 


7be  J)90rim  ff  tbi  Spktn. 


Dig.Min. 
As  Ct.  BAG  38    28 
To  Radius        90    00 
SoS.  BA        ao    00 
To  t.  B  C       IS    12 


10.0999113 

10.000000 

9-434139 


Or}y  tran^Jitim  foy^ 


Dig.  Atin. 
4a  Radius  90    00 

To  Ct  Latitude  5^     32 

So  C  f.  Azimuth  from  South    70    oo 
To  t.  of  the  Altitude  B  C        15     12 


I9.QOP000 
9.900086 
9.534052 
9.534138 


And  after  this  manner  have  I  Calculated  the  feHowin^ 
Table  of  the  SunS  Ahitadc  upon  every  tenth  Ai^imnth  in 
the  beginning  of  every  one  of  the  twelve  Signs  ;  (by  help  of 
which  and  the  following  Table  the  Azimuth  may  be  bid  dbwn 
on  a  Quadrant)  which  may  be  done  to  every  E^ree  of  Azi- 
mutli  aod  to  «Dy  pactkuiu:  latitude  at  PkaUue  ;  the  Qegrees 
anfwering  10  Deg.  of  A?^imuth  are  the  Meridian  Altitude  of  the 
Sun,  and  the  reft  of  the  Table  is  fouAd  by  Cdcuhition»  as  I 
^have  (hewed  above. 


A  Table 


Tie  DoOrhe  «f  tbe  Sfhere,  %%\ 

A  Table  of  the  Altilmde  of  the  Sdniadiebe- 
ginaing  <4  cadi  Sign,  icx  every  lo  D^fee*  t)f 
Azknutb,  ia  the  I^dtade  of  5 1  Degieos  3a  Mi- 
natc&NtHd). 
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After  tbis  maniwr  did  1  calqihte  M  thi  Kequiritci  for  De- 
lineating the  Hours  and  Azimutfas  upon  a  Quadrant  for  Madrid 
in  S^t* 

By  Prai,  i8>  the  following  Table  of  the  Sun's  Aziinuth  is 
Calatlated. 


i8a 


The  DoSirine  of  the  Sphere. 


A  Table  of  the  Sun's  Aasimuth  frona  th*. 
South  at  his  Entrance  into  the  12  .^ns/  und  at 
each  Hour  and  Quarter,  of  the  1  Day,  for  liic 
Latitude  of  51  Degrees  32  Minutes  No^tb. 


Hours* 


Note^  the  129^  50^  fs  the  Sun's  Azimuth  at  the  time  of 
the  rifing  ^nd  fetting  of  the  Sun  in  the  Tropic  of  Cancer^  and 
50^  10^  is  the  Azimuth  when  he  rifes  and  lets  in  the  Tropic 
of  Capricorn. 

PROS. 


KWHI 


,    'it    <         \- 


'  .5r&  Da&rine  oj  the  'Spbei^,  it% 

p  R  0  B.  xxvn. 


.  / 


Given^  the  Surfi  PlacCy  and  Time  of  the  Day  or 
^ight  {ufufer  af^\kn(n^  Meridian)  tojind  the 
Right  Afceufion  of  the  Mid- Heaven. 


r  • 


To  ttc  Time  propofed,  find  the  Sun's  Right  Afcenfion  bjr 

'Pr^b.   3*.  then  reduce  the  apparent  Time'  of  the  Day  or  Night 

-int6^  D^ree9  «and  Minutes,  and  add  it   to  the  Sun's  Right  AC- 

c^nfion  before  found;  that. ^dmi.  is  the  Right -Afcenfion of  the 

Medium  Cceli^  or  Mi^-heaven.     If  the  Sum  exceed  360^,  rc- 

je^3^^  irul  the  Renmunder*  is  the  Right  Afcenfion  of  the 

Example,  Anno  1728,  March  13,  at  22  min.  paft  8  in  the 
Mornifig  the  Sun's  Plate  is  r  3°  55 U?",  and  his  Right  Af- 
icenfion  3?- 36*  6^» ;  I  demand  the  Right .  Afcenfion  of  thr 
Mid-beaven  at  London. 

O  P  E  R  A  T  I  ON. 


r         \* 


Deg,  Min.  Sep. 


Apparent  Time    f  Hours  20  =  300  00    00 

•  in  theMerrdi-N 

an  of  London.    C  Min.     22  = 

Sun's  Right  Afcenfion  add  -z  j.\j    ij\j    \^      -    -, 

^  Ji )By  the  Ta- 

Sum,  is  R.  A.  Medium  Cali        308  56      6    1?^/' V^^  ?^ 

^  ^  "Vol,  for  this 


=     5 

3 

30 

26 

00 

06 

308 
360 

56 

00' 

6 

00 

'Purpofe. 


Complement  ihort  of  V  5^  •  03    54 


Note,  Which  the  Sum  is  lefs  than  90  degr.  it  is  the  Right 
Afcenfion  from  y  j  if  it  be  more  than  90  deg.  and  lefs  than  ^ 
180  deg.  fub.  from  j8o  ;  if  .more  than  180  deg.  and  lefs  than 
^70  deg.  fub.  180  deg.  from  it:  But  if  it  fall  in  the  l^ft  *Qua« 
jdrant,  as  in  the  Example  above,  fabtradt  it  from  360,  and 
you  have  the  Quantity  of  Degrees  and   Minutes  that  you  are 


to  make  ufeof  in  TrigonometricarCalculations. 


This 


!&(• 


fig  DtOrhe  tftlte  Spbtri* 


lis  PfoUem  i»of  fidgdar  «<«  in  the  Cakuktioitt  of  Solar 
Edipfay  as  I  Ihall  fliew  in  tlie  Piecepts  for  that  Purpofe. 


p  Ro  B.  xxvni 

,  the  Obliquity  'of  the  Ecliptic  23  Degrees 

29  Minutes^  and  the  Right  Afcerifion  oj  the  Mid- 
heaven^  to  find  the  Culminating  Pointy  tr  Mo- 
diiim  Coeli  in  the  Eciiptia 

Example.  Let  the  Rig^  Afcenfioa  of  On  Mtdium  Cueti 
be  308  dig.  26  mini  6  fie.  what  Point  of  the  Edtpck  ii  Aen 
upon  the  Meridian? 

Draw  the  Pri  mitiire  Gir- 
<ie,  whidi  hece    reprtfenC» 
theSolftidal  Colure,  by  what 
has  been  taught  in.  the  Pro- 
jeaion  of  the  Sphere ;  draw 
the  Equinodial  JE  JEy  and 
Ecliptic  v  ^}  then  bwaufe    •  , 
the  given  Right  Aiccnfion 
of  the  Mid-bciven  is  308 
Jeg.  56  min.    6  fee.  that   is 
3S  deg.  56  ntin^  6  fee,  from 
the  Solftitial   Colure,    lake 
the  Secant  of  "^  ,deg.  56     /^^ 
tnin.    6  fee.   and  d|;3W  the 
^Meridian or  Hour-cifcle  Pi(4» 
Right-angled  Ipheric  Tri 
•—  308  deg.  56  mn.  6  fee, 
the.  Angle  r  v  i  23  deg.  ig 


by  which  there  is  formed  the 

b  e,  in  which  are  given,  360^ 

b  S^  deg,  3  mat.  S^fee,  and 

to  find  T  ty  the  diftancc  in 

the  Ecliptic  from  T  to  the  Meridian, 


As  f.  r  *  the  R.  A.  M.  Ceeli 

To  Radius  \ 

So  C.  f  jingle  e  ^  b  Obliquity 

To  Cu  ^  c 


ANALOGY, 

Deg.  Min,  Sec. 
5.1     3  -  54— io-09263(5^ 

90     o  •  00— ^JO.OOOOOO 

23  29    00—  9.962453 
53  27     42~  9.869814 


Or 


r 


.  Witt',  DtOrhe  if  the  Sfkre. 


m 


Or,  kr  TrmJ^Hon^, 


1  • 


V 


«       • 


^I^l&^        '  90  oo  oc>— X0.000060 

To  C.-.C  OhVqfxity.  *3  ^.  <^^>~.  9*96245  3 

To'C.  t.  R.  A,  M.  C.  51  3  54—  9.907362 

To  C.  t.  of  its  Dift..  from  <v»  53  ^7  43t—  9.869815 

ThiBi5j^.  27  inW42)ir.]S=:  I  23  27  41   ^    , 

'Fr4imV  or  '  •  12  00  *  00  Oo 

Rem.  Culminating  Point  10    6  32  18 

ffiftij^hait^  diftahte  found  by  TrigoncHnctry  is  alwayt 
from  tiie  fame  Equinodiat  Point  y,  or  ^ ,  that  the  Right 
Afcenfion  of  the  Mid-heaven  was  taken  from. 


PR  O  B.    XXIX, 

Given i  the  OM gutty  of  the  Ecliptic^  and  the  Right 
j^njion  cftbi  Mta-beaven^  to  find  the  Meridian 
Jngk. ; 

'  Mseampk,  In  the  Scheme  of  the  laft  Problen^,  there  are 
Given  V  if  the  Right  Afcenffon  Mid-heaven  5 1 ,  deg,  3  iwif, 
54  fee.  and  ihe  Angle  c  v  *  23  deg.  29  mn.  to  find  the  An* 
pic  T  r*. 

ANAL  0  G  r. 


As  Radius'^                          90  00    00—-  10.000000 

Sp  C  Obliquity                   '  23  29    .00 —  9.600409 

So.  C.  f.  R.  A.  Mid.  Cadi  51  3  "  54-^9.798263 

.    To  C.  f.  Meridian  Angle   75  29'   51—9.398672 


Bb 


PROP 


j86  f be  Define  of  the  Sphere: 


V%0  B.    XXX. 

Given f  the  Obliquity  of*  the  Ecliptic  23  Deg.  29 
Min^  and  Right  jifcen/ion  of  the  MiJ^beawH^  to 
Jind  the  Declination  of  the  Culminating  Pmnt. 

* 

Example.  Let  the  Right  Aicenfion  of  ..tb^  Mid-hekyen.be 
308^/^.  56mi».  dfic.  What's  the  Declination  of  tbe.Qilmt- 
nating  Po/nt?  ,.  ;  .   .     .  .     w 

In  the  Triangle  "^  b  c  of  the  laft  Scheme,  are  given  T  i 
51  deg.  2  min.  54  y^r.  Complement  of  308  ^^.56  ww.  6- fee, 
and  the  Angles  T  ^,  the  Obliquity  of  the  Ecliptic,  to.fiddc^ 
the  Declination. 

ANALOGY. 

I 

J)eg,  Mirt.  Sec. 
As  Radius  90     00    00— ip.OOoooo 

To  t  Obliquity  23     29    06-^  9-63795^ 

So  S.  R.  A.  M,  Heaven  51       3    54— 9.89090J 

Tot.  Decl.  CuL  Point  South     18     40     22 —  9.528857 

Note,  When  the  Right  Afcenfion  of  the  Mid-heaven  is  more 
than  180  dig.  as  in  the  Example  above,  than  the  Declination 
of  the  Culminating  Point  is  South  ;  for  then  the  CulmLDatiag 
.Point  itfelf  is  in  a  foutheryi' Sign :  But  if  the  Right  Aicenfion 
be  lefs  than  J  80  deg.  the  Longitude  of  the  Culmij>ating  Point 
is  in  a  northern  Sign,  and  Declination  North. 


P  R  0  B,    XXXI. 

Given^  the  Latitude  of  the  Place^  and  the  Declina^ 
tidnof  the  Culminating  Pointy  to  find  the  Alti^ 
tude  of  the  Mid-heaven. 

Obferve  in  north  Latitudes, 

If  the   Declination    of  the    Culminating  Point  be  North, 
add  it  to  the  Complement  of  the ,  Latitude,  or  Elevation  of 

th6 


VN^ 


Tie  t)oSirine  of  the  Sphere.^  187 

the  Equinoftiin  above  tht  Horizon;  the  Eum  is  the  Altitude, 
of  the  Mid-rhcarcit. 

But  if  the  Declrnatic«r  be  South,  fubtra£l  it  from  the  Com- 
plement of  the  Latitud<^')  and  the  Remainder  is  the  Altitude 
of  the  Mid-hcayeni'  /' 

In^ibuth  Latitude,  you  mui!^  fubtradt  the  north  Declination, 
and. add  the  South  to  the  Complement  of  the  Latitude  of  the 
Place* ;  the  Sum  or  Difference,   i^  the  Altitude  of  Mid-heaven. 

Mxampte    At  Londcn^  Dig.  Min.  Sec. 

-     TRd^  Elevation  of  the  Equinoftial  is  38'    28     00 

•Declin.  Culminating  Point  South  is  18     40     2,2 

Remains  Altitude  Mid-heaven  19    47     3S 

Example  2.  At  London^  let  the  Delination  of  the  Culmi- 
iiating  Point  be  15  deg.  17  min.  46  fee.  North  }  What's  tbP 
Altitude  of  the  Mid^heaven  i  .    .      . 

OPERATION. 

« 

'  Deg.  Min.  Sec, 

Height  of  the  Equinodial    -  .  38     28    00 

Decl.  Culmin.  Point  North  add  '  15     17    .46^ 

Altitude  of  the  Mid-heav^  S3    45     4^ 

PROS.    XXXII. 


Ghe»f  the  Altitude  of  the  Mid-Heaven,    and  the.._^^^ 


Meridian  Angk^  to  find  the  Altitude  of  the  Ncm<r^L^^  - 


gefime    Degree^   or  the  Angle  that  the  Ecliptic 
makes  *mtb  the  Horizon  at  any  given  Time. 

Example.  Anno  1 728,  March  13,,  at  22'  paft  8  in  the 
Morning,  I  demand  the  Altitude  of  the  NonageHme  Degree 
at  London  ?  ' 


A 
I 


B  b  2  With 


83  ^  be  Do&riw  cftbf  Sphere^  . 

I  M 

With  ftiiy  cimveiii^fit  R»* 
dius,  and  the  Chord  ef 
(o  Degress  fweep  the  Pri- 

q[iit;ive  Circle,  which  here 
reprefents  the  Meridian  ^f 
Limbni  draw  H  H  for 
the  Horicon;  then  hj  tlae 
foregoing  Probkqi  I  -  find 
the  Altitude  of  the  Mid- 
Heaven  19  Jigr.  4j  Min^ 
j8  fee.  and  the  Meridian 
Angle  75  «^.  29  min.  51  fee.  Take  the  Chord  of  19  dig. 
'47  min,  i^fic.  and  fet  it  from  H  to  ^»  which  is  At  Altitude 
of  the  Mid-Heaven.  Then  becaufe  the  Meridian-angle  is  75  dfg. 
29  miri.  5 1  fee,  take  the  Secant  thereof,  and  fweep  the  Ecliptic 
ABC ;  then  bj  having  the  Side  AZ,  the  Complement  of  the.  Al- 
titude of  the  Mid-heaven,  70  deg,  i%  mn^  7,1  fee.  and  the  Ati- 
gle  Z  A  N,  the  Meridian  Angle,  I  find^  the  Angle, A  Z 
N  to  be  37  deg.  21  vm.,  take  the  Secant  <)f  37  deg.  21  win. 
and'draw  the  Vertical  Circle  Z  N  D,  and  it  will  cut  the 
Ecliptic  at  N  in  the  Nonagefime  Degree  at  right  Angles.  Now 
in  the'  Right-angled  Spheric  Triangle  AZN  (Right-angled  at 
N)  there  are  Given  A  Z,  thfe  Complement  of  the  Altitude  of 
the  Mid-heaven  70  deg.  12  mn.  22  fee.  and  the  Angle  KAZ, 
the  Meridian  Angle  75  deg.  29  mhu  Si^^f.  to  "find-N  Zi^  tbc 
Complement  of  the  Nonageffme  Degree, 

ANALOGY. 

peg.  Min.  Sec. 
As  Radius  90    op    00 — ^^lo.oooooo 

To  S..  Meridian-angle  75     29*    5'— 9^9^5937 

SoC.  C  Altit.  Mid-heaven  19    47     38—  9973552 

1  o  C,  f.  lS^\t.  Non^gefinie  24    21     53— ^  9-959439 

PRO  B.   XXXIIL 

Given ^   the    Meridian-angle^  and  the  Altitude  af 
the  Mid-beaveni^  tQ  Jlnd  the  Nonagefime  Degree^ 

In  the  laft  Scheme,  there  are  the  fame  things  given,  to  find 
the  Side  A  N,  the   Diftance  of   the  Mid-heaven  from    the 
,  Place  pf  the  Nonagefime  Degree. 


9 

ANALOG  r. 


at9 


^       ^  Deg.  Mn»SiC. 

AsRadiiis  90    00    00-^10.000000 

To  C,  t  Alt  MM-hcavcn  '9^7    38—10.443817 

So  C;  C  Mcriditn-^nglc  '75    ^9    5«—  9-398651 

To  t.  dift.Mid-heaven  l^om  Nonag.  34    49    45-—  9.842468 

Kow  }rou.ar6  to  obferve^  i!bat  ifthePbiceoffJie  Mtd-heavesi 
{zs  fyurtd  \iy  Prob.  a8) 

*•  "J  2  "^  iVtt,. }  *«*~  ^  «^  '«*'«• 

ven  from^the  Nonagefime  D^rec  to,  of  (torn  the  Place  of 
the  Mid  heaven,  the  Sum  or  Difference  is  the  Place  of  the  No- 
nagefime  Degree.  But  if  the  Habitation  of  your  Abode  be 
South,  then  youmuft  add  where  you  now  fubtraa,  ttviceverff^ 
So  in  the  Example  before  us,  the  Place  of  die  M(d-hea- 

S.    •     ;    ri 

ven  is  In  SS^  that  v^    '  10  6  32  |8 

Dift.  Mid*heaven  add  t   4  49  45 


Place' of  the  Nonagetime  Degree  11  11  22    3 

Thefe  feven  laft  Problems,  are  of  great  ufe  in  the  Calcii<- 
latipnoffolarEclipfes  •     » 

P  R  6  B    XXXIV. 

Given^  the  Latitude  of  the  "P lace  ^  and  tbe^itne  of 
the  Day  or  Nighty  ti^fnd  the  Cujp  of  the  Af 
cendent. 

Exaniple,  ^mio  1727,  Stpttmhir  14  at  x^  Min.  paft  5  at 
Kight  equal  Time,  I  ifirould  know  the  Degrees  and  Minutes 
of.  the  Eoliptic.    that   is    a(cen4ing  the  &&tivi  Horisoa  at 

OPERATION, 

Dig.  Mtn.  Sfc^ 
Sun's  Place. 
Sun's  Right  AfcenCofi  . 
.  Time  fitoite  Noon  in  Degmnand  Minutei 

Ri^t'AfeenfipaMid-^heaven 

Add 

Sum  -  k  oblique  Afc.  Albendent 

p>i|ifki^nt  ntSf^  to  T 


II  t'f 


A% 

1 

181 

Sa 

.7« 

45 

aoo 

37 

90 

00 

350 

37 

9 

»3 

St 

o. 

o 
o 

o 

o 
Now 


C9P  lie  li0fki^oftbe  Spberei 

•  Now  fiiy^.  . 

AslUdius  90    o— lo.pooooo 

To  C*  f.  Oblique  A  fc.    Afeendent  .    9  23 — 9*994150 

So  C.  t.  Latitmle  of  th^  Place  51  32-—  9.900086 

To  C.  t.  of  the  Afch  5^  55—  9«o94236 


Now  Note,  When  the  Oblique  Afccnfion  of  the,  Afeendent 
is  nearer  V  than  «2j*/(as  in  this  Example}  then  you  muft 
add  the  Obliquity  of  the  Ecliptic  23**  29',  to  the  firft  Arch, 
the  Sum  is  the  fecond  ;  but  if  it  be  nearer  «fl&  t^  Y,  then 
fiibtraft  the  Obliquity  23®  2q»  from  the  firft  Arch,  gives  the 
Second.  w.    .  . 


'the  firft  Arch  is 
Obliquity  Ecliptic  add 

The  fecond  Arch  75     24 


D*g, 

A&h 

51 

55 

23 

29 

Newfiyj 


«  -» 


Deg,  Min,  *-       - 

As  C.  f.  Second  Ardi 75  24.  Co.  Ar*  0.598479 

To  C.fJ  firft       '      '  51  55  '         9-790149 

So  t  Oblique  Afc.  Afcend.    .  9  23  .9.218142 

To.  t.  of  its  Dift.  from  V  S,  22       i  9.606776 

From  12    00  CO  •        ' 

Cufp,  Afeendent  11       7  59 

Further  Note,"  that  if  the  Second  Angle  be  left  than  90^, 
the  Diftance  in  the  Ecliptic  found  by^-  the  fecond  Operation 
above  muft  be  accounted  from  the  fame  Equinoctial  Point  that 
the  Oblique  Alcenfion  was  reckoned  from. 

But  if  the  fecond  Angle  be  more' than  90^,  then  the  Di- 
ftance in  the  Ecliptic  muft  be  accounted  from  the  contrary 
£qi^iaofiial«  Point  that  the  Oblique  Afcenfion  was  reckoned 
from:  •  .  * 

If  the  Cufp  of  the  Afcendant  (or  the  Arch  cootained  be- 
tween the.  Meridian  and  Horizon^  .were  requiredwhen  ei- 
ther no  deg.  of  t  or  ss;  is  on  the  Meridian,  then  the  young' 
Student  will  be  at  a  lo&$  becaufe  the  foregoing'  Anolo^ 
will  not  hold  I  the  Oblique  Afcenfion  of  the  Afc!ca<tept:  win 

be 


w^^^^^^f^^^rw 


^'^'^Ddfrjne^.if  the  Sphere.  pf^t 

be  .90  when  no  d^r.  of  T  Culmiiiatc^  and  l/o^  wbon/^k 
is  diere,  that  is,  in  both  Cafes  equally  diftant  from  v  and  &t*% 
fo  that  the  Obliquity  of  the  Ecliptic  cannot  be  apply'd  as:  has* 
been  dire£ted*'Then  to  remedy  this  defe£t;  there  muft.  be  a  ^ew 
Red-angled  Spheric  Triangle  formed  (and  \«rhen  no.  Degrees 
of  nn/is  ofi  the  Meridian^  under  the  nonhern  Horizon  :  Thus 

draw  the  primitive  Circle  te 
reprefent  the  Meridian  of 
Lmdm  ;  and'  bccaufe  the 
Meridian  Angle  is  66  digr. 
31  mn„  when  y*  •  and    ex 

tt/  "^^^^^ H^      Culminates!,  take  the  Secant 

xlS  V    x_         r^      pf  66  rfi5fr..3i'»w».  .and  draw 

,     ^  AM  rfor.  one  half  of  the 
Eclipti(p,  and  Y  My  a.  right 
Circle  for  the  Equinodial,  to 
^^ —  the  Elevation  of  London^  HB 

the  Horizon ;  then  in  the  Right-angled  Spheric  Triangle  'uEAB 
there  are  given,  M  B  the  Complement  of  the  Latitude  38  deg. 
28  min.  and  thq  Angle  B  i^  A.,  the  Meridian  Angle  66  degr: 
31  mn.  to  find  A  ^,  the.  Arch  of  the  Ecliptic  between  the 
Hbriston  and  north  Meridian  from  Libra. 

AN  4  LOG  r.    • 


<  Deg.  Mm\ 

Ast,BiE.          ,  :         38  28—9.900086 

To^adius  90  60— *  10.  000000 

So  C.  f.  J^gh  B  &  A.  66  31—  9.600409 

\\^' }\  A  -^    '  -  63      22 —  9.700323 

A  Semicircle  ,    ,    .         180  •   oo^-- 

Remains  «£  A  *   I16   .*38-^ 

Th^'».the  Arch . of  the  Ecliptic  from  Von  the  Siouth 
Meridian  to  A  above  theHftrizon  ;  that  is,'  35  ^6^  38'  for  the 
Cufp  of  the  Afcendent  in  the  Latitude  of  51®  38'  North, 
when  no  Degrees  of  <r  Culminate. 

Example  2.     Let  it  be   required   to  find  the  Cufp  of  the 
Afcendent  at  London  when  no  Degrees  of  Libra  Culminate. 


The 


■  \ 


^ 


V[bi  ThStim  ^  Ik  Sfhire. 


bjr'ttking  tte  Scc^mt 
^  die  Mcridiitt  ^  us^ 
66  i<r.  31  «rii.  immI  drawing 
^  A  iE  for  half  the  Ediptit, 
HH  the  Horison,  and  H  fis 
H  ^  Uie  Mer«li^  I  then 
in  the  RcO-artg^d  Spheric 
Triangle  AH  a,  the  Alti* 
tade  of  the  Miiium  Ccdi^ 
equal  to  the  Hd^t  of  die 
Equinoaial  3^^  a8>,  and  die 
Meridian  angle  H  ^  A  66^ 
31^,  to  find  ilk  A  the  Arch  of  the  Edipdc 
2ian  and  Horizon. 


\ 


As  Radius 

To  t.  Latitude 

So  C.  C  Meridian  Angle 

To  C.  t.  of  A  A   . 


D^.  Mitt. 
.90    60r-to. 000000 
51     32^10.099913 
66    31---  9.600409 


63 


9.700322 


which  is  equal  lo  A  iB  in  the  laft  Sd^me.  Then  63^  22^ 
=  2  S.  3«  2?'-h.6  S.  2S  8  S.  3**  22'  the . Cufp  of  the  Afccn- 
den^  when  no  Degrees  of  :&  Culminate.  Notey  Where  no 
Degrees  of  «»  4>r  T:P  Culminate,  three  of  the  five  Parts  in 
the  Triangle  are  Q^iadfants,  and  coniequendy  die  Arch;  of  die 
Ecliptic  hetweea  the  Meridian  and  Horizon  is  known  to 
be  a  Quadrant.  And  aEter  the  fame  manner  havd  calculated, 
this  Table,  fhewiog  the,  Cuip  of  the  Afcendent  when  00 
Pegrees  of  every  Sign  Culminate  at  Lmdm. 


Mid- 


Tbi'Dogirine  df'ihVS^herel 


Cufp  of  ^ 
the  Af^nl 
dent. 


«^ 


'      '       P  R  O  B.    XXXV. 

Givtny  the  Latitude  of  the  Places  the  Hour  of  the 
Day  J  the  Sun's  Altitude  and  Dtjiiince  from  the 
Afcefident^  or  Defcendenty  t6  find  the  ParailaStic 
Angle.  -;    , 


4        >  *      «    f  • 


Exakple.     At  London  Anna  1733,*  May  2  i.  6  h.   35^'  3q" 
(by  a   former  Inveftigttion    of  mine),  is   the  apparent  Time ' 
of  the  vifible  Conjunftion  of  the  Sun  and  Mgon  at  which  I'ime  » 
I  demand  the  ParallaftiC  Angle  ?      .     . 


t  •  >»   I 


'  /  •. 


i   Im'-'C 


o   O  P  E- 


*    V 


1  J-    *\ 


ii-vT 


w 


t  I  >u 


Sun's  Place  to  the  equal  Tm% 

Sun's  pecUnation  Noitli" 

Altitude  of  the  Sun    . 

Right  Afcenfion 

Apparent;  Tinie  fropi  Noon 

Sum,  R.  A.  -^.  C^li\     \ 

Add  \^.       •■         / 

Oblique  Afc.  Afceqder>t  f  . 

Complemeht  r     •     n 

Cufp  of  the  Afce^de^it  - '  ^ 

Cufp  of  the  Eiefc^ndent  ^       '    >j| 

Sun's  Placp  .  ! .  M 

Dift.  G  from-  Defcendenfr    -    -    -^ 

Midiitm  Coeli  in  Ecliptic  51 

Declination  Culminating  Point  North 

Altitude  Mid-heaYeA^l  '     ; 

Meridian-angle 

Amplitude  North 

Suii*s  Azimuth  from  the -North 


a 


Dig.  Jiin.  Siii. 

±^    52.1sj 
iX    i\     CO 

'   >    58    .00,: 
50    28   '60^ 

•>  #    54'. 45  i 

:  99^.     00     QO  ! 

23*  .^^  45  ; 

S%    22     45  ; 
*  It*    37     lio 

It  .37,  ^^  \ 

^\   52    57  ■• 

27  10  00 
12/  36  00 
51       4    00 

69  47  00 
30    42    00 

fl  \  2u^\  Cp- J 


Tapiaj^afiii?  Probkni  ^  ^ 
with  the^Chord  of  60  Dcg. 
draw  the  Primitive  Circle 
to  repTjpj[ent  the.  Meridian 
of  the  Place,  }i\L  tjie  tJo-  ^  - 
rizon^  take  the  Altit^jf!^  of 
the  Mid-heaven  51*  Deg, 
4  Min.  from  the  Line  of 
Chords,  and  fet  it  from 
H  to  E,  and  the  Amplitude 
by  the  Semi-tangents  from 
the  Center  to  C  j  take  the 
Secant  of  the  Meridian-an- 
gle 69  Deg.  57  Min.  and 
draw  E  A  C  for  the  Eclip* 
tic :  Then  becaufe  the  Sun's  Azimuth  at  the  given  Time  is 
7 1.  Dcg.  ?,4  Min.  from  the  North,  take  the  Secant  of  71  Deg. 
24  Min.  Wid  draw  Z  A  N,  i«hich  cuts  the  Ecliptic  in  ^  the 
Plac^  of  tjie  Sun;  And  now  by  thefe  three  great  Circles,  i^z. 


■■■^- 


Mg^rik^ 


195 


the  Horizon,  MifdicJ  aCl  :Az«j(ii|h^VirMVe  the  Rea-angled 
Spheric  Triangle  A  B  C^  Right-angled  at  JB,  in  which  are 

■imP^^:f(»ili»:^^-M^'^^^^P^.Sl}^'^'  and  ./G  the 
Sun's  Diftance  from  the  Dercendcnt  ii  Deg.  15  Min.  57  Sec. 

to  find  the  Angle  BJCI-fhe  Ji.'o^  formed  b^  thf  Vertical 


AN  ALOGT. 


00 — XO.dOOOQO 


P  R  O  B.    XXXVI. 


G/w«,  /i&tf   Suf^s,  Altitude  and  X>ijiance  from  the 
"  Nonagefime    Degree^    to  find    the    ParallaSiic 
Angle. 

Example.     Anko  iT%y  May  2  d.  6h.  35'  39*^  zt  Londcn^ 
I  would  know  the  Parallailiq  Angle  ? 

OPERATION. 


Cufp  of  the  DefcerideW 

Add 

Nonagefime  Degree 

Sun's  Place  iiib, 

I)i{lance 

Altttude  ^ohag..  i)eg. 
Meridian- angle 


C  c  2 


0     f 

1 

11'  37 

,3 

00     03 

.+• 

II  37 

.    .1 

22  53 

£ 

18.  44- 

f  - 

5058 

1 

53  44 

.              *  ^ 

^9  5.6 

P  R  0  J 

f  EC- 

if6. 


rbe  Dt0riitt  of  tife^^phke^ 
P  R  Q  J  Evg  T  I  Q  N 


t  . 


I.  Draw  the  Primitive  CSrdc,  rtpicfcii*fir%t!^  Mwidliin '6f 
•the Place.  •  •    'i  ^':^  --  '--  -  •    -"t  '   •"'  -  .'  '.    . 

n.  Draw  HG-fcr'^eHcmoit:'         -'-n.!   ^  .     .   »v 

III.  Take  the  Chord  of  the  Altitudc-^Otthe  Mid-hcav^ 
50  58'  and  fet  from  H  to  £»  a  Ruler  laid  from  £  to  B^  givien 
E  the  op^fite  Poinf.\   7^  ;  >,  ,  \^     V.  ^v 

IV.  with  the  Secant  of  69^  56^  the  Sleridian-angle,  draw 
£  R  A  E  for  the  Ecliptic,  "whok  Pole  is  at/. 

V,,  Xi^rough  thethreegiven  Points Z/N,  draw  theOUiq^ 
'  Circle  Z  R/N»  and  it  will  cut  the  Ecliptic  in.  R..  tlie  JNTona- 
gcfime  Degree.'  So  is  R.  0  the  Sun's  pifeiid'e  '  from  the  ^No- 
nagefime  Degree  :==  7  §^44'  which  lay  from  R  to  Qfy  and  ^raw 
Z  O  N.  O  Z  the  <>)mplement  of  the  S^ulfs^Altitude,  t6  iiiid 
the  Angle  R.  O  Z,  the  parallafliic  Angle. 


t. 


A  J^  A  L  O  G  Y. 

Deg.Min» 
As  Radids  .90    CO— :-io.ooooo6 

To  t.Suri's Altitude  8  ;58—  9.198674 

So  t.  Suri*s  Dift.  a  Nonag.  78     44 — 10.7.00678 

To  C.  f.  Parallaftic  Angle       *    37     31 —  9«899352 

Or  the  fame  maybe  found  in  die  Triangle  A  B  © 


PRO  B. 


^~  _     ^^..—^      ,«  ■«.— ^*i»i  .  ■»       'I'^J  J"rr— ^- 


3i&f  DoSrine  i^  the  Sphere.  i^ 


P  R  O  B.    XXXVH.      : 


< .  <       »«■• 


Given^  the  Stm's  Parallax  Jn^ltitiuk^Ofid  the  Pa^ 
'.  raUaSic  Angky  Jc  find  his  Parallax  An  Lon^ 
-  tuie -and  Latitude.         '        ^      ^  '^       i 


^•/^  The  Sun's  Parallax  in  AltM^ 'jrbu  wJll  find  in  t 
Table  at  the  end  of  the  Lunar  Table? ;  in  ivTiicK  the  Parallax  in 
Altitude  anfwcrstothc  Sun*s  Altiti^de,^  die^^grt^eft-HoriW- 
tal  Parallax  being  I0»'.  '      '     •'    '^'   ^' 


i  .  •' 


- '  ^^  Ftrftj  Fof  the  Parallax  in  Longitude^  * 

With  tHe  Sun's  Altitude,  take  out  of  dib  Table  the' Parallax 

in  Altitude  lo''^  and  then  iky. 

As  Radius,  "      ,       ' 

To  t.  Sun's  Parallax  in  Alt; 
So  C.  f.  of  Paralla£Hc  Angle, 
To  t.  of  Parallax  in  Longitude    ^ 

2*  For  the  Parallax  in  Latitude, 

As  Radius, 

To  S.  Parallax  in  Altitude  j   . 

So  S.  ParallaSic  Angle, 

To  |J.  Parallax  in  Latitude.       ~ 

The  three  laft  Problems  have  refpeft  to  the  Ecliptic  onlyi 
but  in  r^ard.thtf  Moon  and  other  Planets  and  Stars  arb  very 
ieldom  found  there,  therefore  we  muft  have  refpeft  to  the  Orb 
of  the  Planet,  and  find  the  Angle  that  a  vertical  Circle  forcns 
with  it.  .  ,  '  . 

1>  R  o  B.   xxxvm. 


-   < 


Of  the  Parallax  of  the  Sun,  Moan,  and  Stars.^ . 

« 

In  the  Difinitions  I  have  '  told  you  what  is  meant  by  the 
Word  Parallax  in  general :  I  ftiall  in  this  Problem  demonj' 
firate  the  Parallaxes  in  Altitu(le,    Loilgitude,   Latitude .  and 

Horizon!^ 


II 


^ 


te  ^  tmmf^^f^ie  ^^bere. 


Horizontal  >  The  ufc  of  them  is  fo  very  great  that  the  ICnow<« 
ledge  thereof  is  rig  ^JRgf  J^CWidatJipi  (Djf  Aftithomy. 

Becaufe  from  *  thence,  tHe-  dimince  ^of  the 'Sun,  Moon,  and 
Stats  frprn  the'Eafth  jnay  moft  eaJdly  b^had;  for  in. the  Triw- 

•«(Vd  x.ihd.An|^Vtfrtli^iPi»llakli|jn^^ 

any  Side  or  Angle  fought,  and  conf^cm6)yvk4i.<Me^EKA^nce 
of  the  Moon  from  Earth's  Center. 
^  Jn  t^ 

Center,  e 


ii|^t^l)t,;E?rths 


zon, 


G  ^%^-y,VSiA^t 


:iT 


<••>■ 


.tCUfl 


i' 


B  w,  half  the  Earth's  Su- 
perficies, n  c^  the  Moon's  , 
OA;  an  CWferv^f  it  fe;  ' 
views  the  Mooa  at  z(  but 
"^n  Eye  ff6m  the  Earth's 
Center  at  A  w6ufd  fee  her'  ' 
at  K:  So  likewife  if  we  ' 
put  tEe  Semi-circle  P  D  ^ 
to  reprefent  the  Orb  of 
Mars  (or  any  other  Planet)  .ah  Otferver  Aan^i^g  at  6 
on  the  Earth's  Superficies,  wilf  behbld  iJ&a  at  K  r  but. /roni 
the  Center  it  w^uid  be  fi^n  at  %^  and  thfs  Parallax  vanifhes 
in  the  Vertex  or  Zenith  of  your  Habitation:  For  viewing 
a  Star  at  V,  both  from  the  Earth's  Center  at  J^  Mtf  »Up 
from  the  Superficies  at  B,  it  will  appear  In  oife  aAd  %^  (tiflit 
Place  of  the  Heavens;  and  the  neater  thd  HbrissSn  lh6 
Stars  are,  the  greater  is  the  Pai:aUal(  of  .AHitude^  %tA  <^nft- 
quently  the  Horizontal  is  the  greateft  of  all.  Therefore,  be- 
calife  the  Places  of  ail  the  Heavdily  Bodies  stte  fappiitatitf  to 
the  Earth's.CentJer ^  (to  which  Plada  an-  Obfervfcr  cannot  c^omi;} 
and  w€betn^  upon  its  Su^Jerficies^  ftuMrs  boW  needful  the  Kndw<» 
lectg^  of  thefd  Parallaxes  .are  t6iiim  thkt  w<^ld  be.  an  Aftr6n^ 
mer :  For  as  tlie  Stars  are  faifed  by  Refraftlons,  fo  they .  ar«;d«# 
preffcd  by  Parallaxes ;  and  they  deprefs  the  fame  way  that  the 
Planets  appear  ;  ithut  is,  '^  <hey  appear  to  the  Southward  of  the 
Zenith,  the  Parallax  deprefles  them  to  the  Southward ;  and 
fo  diminiihes  their  Latitude  (f  k  be  North;  bvt^  increkfes  k  if 
it  be  South.:  And  on  the  contrary,  if  the  Planets  appear  to  the 
North  of  the  Zefiitb^  the  Pai'aUax  incrcafcB  iHti&it  North  Lati- 
tude; and  diminifhes  the  S6u^h  Latitude;  all  which  Wili  b6 
vety  plain  and  ^(y^  tS  jrAi  ferteufly  confider  tb^  plagram  befarf* 


jou. 


And 


And  f^t^j  -i^r^  be  confidered  the  Remotener^  or  >Near- 
nefs  of  a  l^et  :tf>  the  Earth :  For  Saturn  being  fettb*^  fipin 
it,  has  the  f^ft  l^lrallax  of  all ;  and  the  Mooqi  hoolg;  wueJS^  tx^ 
it,  has  the  jps^t^ft ;  and  fo  of  thi^  others,  >acQ<)fdiD^'tc>  tWr 
Diftanoe  ftofti,  ^e  £arth;  whoTe  '{{([^lis^B^  P^r^IUilc^  ^t;  a| 
middle  Difta^ce  f«>m«die  Earth  I  have  f^ted  thus :..,..  ^ 


iir 

t       o    •  I 

34 

49 

<> 

So  ".. 

,   9 

•     I   •   4        <  I   I 


'.  ^ 


1  .      -»  r  •« 


3!^:*^ 


5/  '  SO' '  00 


t  >i  ••.  d  . .  •  • 


Wlgp  j^  Ciri^Ie'ojf  Lpijgitude-  paffing  through  the  pol^s  qf 
%  IJ^cpptip,"  2i^ts  ^ougS  the  Nonag^ftme  0«gr^j^  U  'th^n-  cm* 
the  lEQj|>tic  at^|ghtL.Ang]fe$ ;  but  in  all  pifj^c  ^hm  »t  cux?  U  at; 
<^}iqiis"A^pgIcs^ ,  ThcrefQcp,.  if  a  Vtzj^x  .9^1^  n»it.ber  i^  th^ 
Ediptit',  nqrjii  the^Ijfon^gefime  Degre^;^jtW  ^^ralla^.tia  AlPr 
tude  will  caufe  5^  Paella;;,  poth  in  Longitude  ahdjii^titvde,. 

Example.  Anno  1727^  'September  15,  at  ^  at  Night,  at  £^«- 
4»}f,^ I woMl^k^wtfK Ba^^S*:t^^;,t[ie.^ow in. Altitude,  ^.pn- 
SM?R  ^2^ latitude,?   ,.  :V"**     -'     /  ^   .  .    ; 

^^^  jfcMf  the;  A^gl^^t  thp.  Vectical,  Circle,  fptm?  witfe  tbq 
M^qnfsQrb,  |^o<?eed;tijp^.^.  qitbei:  ^4  d^^: MQon!& dij(tenx:c* 
from  the  Afcendent,  or  elfe  from  the  Nonagefimje  Degree  j, 
cither  will  do. 


4    t » .  •  *  f 


Moon's  true  5  Lonstu^xr  .     ^      ..     24  S6 

c  Latitude  S0utb/   ^^  x.    \^   ^.j  14' 

Declination  South  14  24            .* 

Given  Hour    .-      .  '                            8,      o 

Mom^Souidi-atc       .  ,:  *                            9  44  . 

M<3B«.^A|M«idia»p  e,     ;.:i;/...         :»,  44r            /- 

StH>TPl;ka  — •  >  ,?'^  -^^                      ^2  ^^  2»li    v 

R^iA^infifl^io    "  «^                   .      ^2,  431  . 

Time  from  NoonDeg.  120      o             ^ 

Riglit  A.  M.  Coeli  302  45 

Add-  90  00         . 

Oblique  A.  Afcendartt  392  ,43 

^-           >  s  Complement 


I    I 


Jompfcmciit    '^  '3^  '43  *  * 

Cufp  Aferndfeiit  H '                       'i^  :..  3  29 

Moon's  Place  fub:  is      .  ,    S.  \    '    '  '•; .  24  56 

Moon  from  the  Afcendchts              '  *  "  3  ^8  '3^    *j  "-  *  ' 

Complement  •  —  *■•         ' -    -^    Hr'  21  '^27-  *"' 

Angle  formed  by  Vertical  Circle  •{  o^ 

and  Moon's  Orb                    /  ^*^  39 

<  t 

The  Requifites  above  I  have  found  py  the  foregoing  Prob* 
lems ;  and  now  for  the  given  Time  8  at  Night,  find  the  Moon's 
Mean  Anomaly  r  i  S.  07^  14^  2o!I,  and.wid)  that  takeout  of 
the  Table  her  Horizontal  Paralla^;  55  Min.  12  Seconds  $  and 
then  for  her  Parallax  in  Altitude,  the  Analcgy  is 

,    Dei^Min,  Sec. 

As  Radius,     '       ,  ^  ;   .  90"  00    oo-^io.oooooo^ 

ToC.  C  Mo6n's  Altitude ;  ;  ,. '  21  17     06 —  9.969321' 

So  S.  Horizontal  Pafallix,  :  ' '     00  55!.,  12-T  8.205635' 

To  S.  Pai^llax  in  Altitade,'  .  "00  5 1    22—  ff.  174956' 

TrueAltit.  of.theMcion     •  V   ir  ij^^vpo— 

Vifible  Altitude  '      .20  2^^  38            v. 

•  That  the  Sin^s-  of  thr- Pandlaxcs  of  Altitude  of  the  fame' 
Planet  at  different  ,Diftanccs  from  the  Zenith,  are  dSreiftly  as  the' 
Radius,*  to  "the  .Sine  of  the  vifible  DiftanCe  of  the  Plaiiet  from 
Ale  Zenith ;  or  as  the  Co.  Sines  of  their  vifible  Altitiid^  above 
the'Horizon.      .         •      :-.... 


*0»     A** 


a.-  For  (be  Parallax  in  LoH^tude, 
•         ANAL  o:d  Y^v! 

•       •  •     • 

Deg>  Min.  See.  '        / 

As  Radius,  '        v  90     00     00^^*0.000000 

To  t.  MoonV Partdlspc  in  Altitude ;    00    5 1-  ^ -22—  8^  1^442 1 

^tiiG;!S?^-°''**^^"*i«^  39  00-8.766675 

To  t.  Parallax  Longitude  00      3    00—  ;4.94n)96 


•      » 


mt 
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Notij  If  the  Moon,  &r.  be  between  the  Afcendent  and  the 
Nonagefime  Degree,  the  Parallax  of  Longitude  ixiuft  be  added 
to  her  true  Longitude  ;  but  if  ibe  be  between  the  Nonagefime 
Degree  and  Defceitdent,'  the  Parallax  of  Longitude  muft  be  fub- 
tradted  from  the  Moon's  true  Place  in  Longitude  i  the  Sum  or 
Difference  is  the  Moon's  Vifible  Longitude. 

EXAMPLE. 


Afcendent 
Sub. 


s. 

9 

1 

1 

2 

3 

29 

3 

6 

V 

CO 

1 

II 

lO 

3 

24 

29 

56  to 

the  Weft. 

GO 

3 

00 

ID 

21 

.56 

Nonagefime  Degrees 
Moon's  true  Place 
Parallax  Longitude  fubt. 
Mdon's  Vifible  Longitude 


Notej  If  the  Moon'sLongitude  be  lefs  thaa  the  Place  of  thc^ 
Nonagefime  Degree,  ihe  is  then  in  the  Occidental  Quadrant  j 
but  if  more,  in  the  Oriental. 

3.  For  the  Moon's  Parallax  in  La^titudc, 

ANALOGY. 


As  Radius 

To  S.  Parallax  in  Altitude  * 

So  S.  Jng.  of  her  Orb  and  Vert.  Clr.  86 

To  $•  Paralls^x  in  Latitude, 

True  Latitude  Moon  South,  add 

Vifible  Latitude  Moon  South 


Deg. 

A^n. 

Sec. 

90 

00 

00—10.000000 

00 

51 

22 —  8.174956 

.  86 

.39 

00—-  9.999257 

00 

51 

16—  8.  J  74213 

I 

H 

00 

2 

5 

16 

Dd 
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^  Ibe  Do&rine  of  the  Sphere. 


J^Ij        JC^i 


DEMONSTRATION. 

Let  H  (3,   be  the  vlfihlc 
Horizon,  whofe  Pole  is  V. 
£  A  an  Arch  of  the  Moon's 
•  Orb,  whofe  Pole  is  P,  V  L, 
a  Vertical    Circle,     paffing 
thfo'  the  Moon's  true  Place, 
in    K,  ^and    the    ap'parent 
.       Pface  in  G  ;  fo  will  K  G 
'      be  the  Parallax  in  Altitude  : 
Thro*  K  and  G,  draw  two 
Circles  of  Longitude  as  P  K, 
andPG,  cuttrng'the  Moon's 
Orb  in  K  and  C  ;  then  will 
K  C    be    the    Paralkx   in 
-  Longitude,  and  G  C  in  La- 
titude V  B  D  is  a  Vertical  Circle  paifing  throogh  the  Nonage- 
lime  Degree,  B  K  the  MoonS  diftance  from  tTie  Noriagefime. 

When  the  Sun,  Moon  or  Planets  are  in  theNonagefime  De- 
gree, then  there  is  no  Parallax  in  Longitude,  and  then  the 
Parallax  in  Latitude  and  Altitude  are  equal.  And  if  they  be  in 
the  Vertex,  there  is  no  Parallax  of  Latitude  liorAltftude,  but 
only  in  Longitude :  If  they  be  neither  in  the  Vertex  nor  Nona- 
gefime  Degree,  they  have  Parajlax  in  Longitude,  Latitude  and 
Allitude,  as  has  been  above  Calculated  and  Demonftrated. 


•     PRO  B.    XXXIX. 

*       • 

Given y  the  Horizontal  Pardiiax  of  a  Planet^  the 
Altitude-  of  the  Nonagefime  Degree^  and  its  Dif- 
tance from  the  Nonagefime  Degree y'  to  find  the 
Parallax  in  -Longitude  and  Latitude. 

Rule.  To  the  Logiftical  Logarithm  'of  the  Horizontal 
Parallaxes  of  the  Planet,  add  the  Sine  of  the  Altitude  of  the 
Nonagefime  Deg'*ee,  and  the  Sine  of  the  diftance  of  the  Planet 
from  the  Nonagefime  Degree ;  the  Sum  of  thefe  three  Logari- 
thms is  the  Logiftical  Logarithm  of  the  Parallax  in  Longitude. 
Example,  >/«»<?  1727,  September  i$.  alt  8  o^CIock  at  Night 
'  at  London y  I  would  know  the  Parallax  of  the  Moon  in  Longi- 
tude and  Latitude  ? 

^..  You 


*^^^.  -  * — ?■- 


tsm 


^VX3 


^g  Dodlfine  of  the  Spben. 


2<>3. 


» 

Yea  muft  firft  find  thefe  Requifites  by  the  foregoing  Probkmt 
and&t  them  down  in  Order  thus  : 


D. 

17.27  Sepu  15 


Given  Time 

Moon's  Place 

Sun's  Place  ^ 

Sun's  Right  Afccnfion 

Time  from  Noon 

Sum,  Right  Afcenfion  M.  Catti 

Complement 

JlSedium  Ceeli  in  EcliptijC 

Meridian  Angle 

Declination  Cul.  Point  South 

Althude  Equator  at  London 

Altitude  Mid -heaven 

Altitude  Nonagef^r^e  Degree 

Dift.  Mid-heav,  from  Nonag.  Dcgr.    32 

Nonagefime  D^rce  *  K  3 

Moori*8  Place  fub.  ^         24 

Dift.  Moon  from  Nonag,  Degree  8 

Mean  Anopaly  Moon  7     1 1 

Horizontal  Parallax  Moon  po 


H 

8 

l82« 

120 
30^ 

57 
00 

77 
20 

38 
18 

22 


I 
00 

56 
7 

00 

8 

39 
31 

3 

25 

59 

38 
56 

42 
55 


II 
00 
00 

34 
00 

oo 

00 

00 

00 

00 

cx> 

00 

* 

00 
00 
00 
00 
00 
00 
20 

12 


Now,  for  the  Parallax '  in  Longitude  of  th^  Moon,  the  Work 
ftands  thus,  ^y  Sbqhrley*s  Logiftical  Logarithms^. 

Deg.Min.  Sic. 
Horizontal  ParallaTf  Mopi) 
Altitude  of  the  Non^g.  Degree 
Dift.  Moon  from  Nonag.  Degree 
Parallax  in  Longitude  of  Moon 


CO  55  12  LL  9.96379 

22  8  00  S.  9.57607 

If  42  00  S,  9.17973 

00  3  9  LL  8.71959 


2;  For  the  Parallax  in  Latitude. 

ToShfiierlffs  Ix)giftical  Logarithm  of  the  Horizontal  ParafK 
lax  of  the  Planet,  add  the  Co.  Siiie  of  the  Altitude  of  the  No* 
nagefime  Degree;  the  Sum  of  thefe  two  Logarithms  is  the 
Logiftical  Logarithm  of  the  Parallax  in  Latitude. 

OPERATION. 

Deg,  Min,  Sec. 
Horizontal  Parallax  D  00 

Altitude  Nonagefime  Degree  22 

Pjiratlax  in  Latitude  2)  ,  00 

'  S/ee  my  Uranofcipia^  Page  302. 

•      D  d  a  ^     An4 


55     12  LL  9,96379; 
8     00  C  S  9.96676 
51       7  LL'9.93055 


Z04,  The  DoBrine  of  the  Sphere. 

.And  thus,  have  I  given  my  Reader  two  leveral  ways  of  find- 
ing the  Parallaxes  ;  and  {hall  leave  to  his  Choice  to  take  which 
he  likes  heft. 

The  greateft  Parallax  of  the  Longitude  may  be  found  by  ad- 
ding the  Logjftical  Logarithm  of  the  Planets  greateft  Horizon- 
tal Parallax*  to  the  Sine  of  the  Angle  of  its  Orb  with  the  Hori- 
zon (which  is  the  fame  with  the  Altitude  of  the  Nonagefime  De- 
gree in  the  Planet's  Orb,)  and  the  greateft  Diftance  of  the  Nona- 
gefime  Degree,  which  is  90** ;  the  Sum  of  tbefe  three  Logari- 
thms is  the  Logiftical  Logarithm  of  the  greateft .  Parallax  of 
Longitude  of  the  Planet  that  can  happen. 

Example  at  London  in  the  D ,  fuppofing  her  north  Node  to  be 
'in  no  Degrees  of  Aries^  and  ftie  upon  the  Meridian  in  no  De- 
grees 23  ;  the  Angle  formed  with  the  Horizon  and  Orb,  will  be 
6^^  I4»  2o»'. 

OPERATION. 

Deg,  Min,  Sec.  ^ 

Greateft  Horizontal  Parallax  )  00  61  24LL10.Q100X 
Altitude  Nonagefime  in  her  Orb  67  14  20  S.  9.26479 
Her  greateft  bift.  from  Noq.  Deg.  90  00  00  S.  io.ooocb 
Hpr  greateft  Parallax  in  Longitude  56     37  L  L  .  9.97480 

Alfo  at  London  her  greateft  Parallax  in  Latitude,  may  be 
found  by  the  following  Operation. 

Deg.  Min.  Sec. 
Greateft  Horizontal  Pai'allax  o    61     24LL10.01001 

'   Leaft  Altitude  Nonagefime  in  her  Orb  9     41     40  CS  9.99375 
Greateft  Parallax  of  Longitude  i     bo     31 LL  10.00376 

And  leaft  ParajUlx  in  Latitude  may  be  found  at  Lmdon  by 

the  following  Operation. 

Deg.Min.  Sec. 

Leaft  Horizontal  Parallax  00     54  59  L  L  9.96208 

Greateft  Altitude  Nonag.  in  her  Orb  67     14  20  G  S  9.58759 

Leaft  Parallax  in  Latitude  00     21  16  L  L  9.54967 

And  thus  by  obferving  the  Premifes,  you  may  find  jthe  great- 
eft Parallax  in  Longitude,'  the  greateft  and  leaft  Parallax  in 
Latitude  of  a  Planet,  in  any  Latitude;  which  may  be  of  good 
ufe  to  give  you  a  right  Idea  of  the  Parallaxes  ;  and  will  alfo 
ftiew  you  how  they  increafe  and  decreafe,  and  confirm  your 
Calculation,  by  knowing  between  what  two  Numbers  your 
"parallaxes  at  fuch  a  Time  and  Place  muft  fall. 

The 
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The  Parallax  of  the  Moon  in  Longitude  and  Latitude,  may 
be  found  by  Street's  Logiftical  Logarithm^! 

RULE. 

Add  th&L<^ar.  Sine  of  the  Altitude  of  the  Nonag^fime  De- 
gree, to  the  Sine  of  the  diftance  of  the  Moon  from  the  Nona* 
gefime  Decree,  this  Sum,  fubtrafl  from  the  Logiftical  Logari- 
thm of  the  Moon's  Horizontal  Parallax.  The  Radius  being 
iirft  added,  the  Remainder  will  be  the  X<%iftical  Logarithm  of 

the  Paralla^^  of  the  Moon  in  Longitude. 

f 

^c  the  operation  ^^  the  foregoing  Example. 

Dig,  A£n.Sec9 
Horizontal  Parallax  Moon  *  00     S5     i^  L  L      362 

Altitude  Nphageflme  Degree  22       8     00  Sine  9.5761 

Dift.  Mi)pn  fronj  Nonag;.  Dcgr,  8 .   4^1  .  00  -Sine  9. 1797 


^1 . 1   ■ 


Sum  Subtract  8- 755* 

Parallax  in  Longitude  of  the  Moon    00      3      9 


/ 


Note^  Becaufe  Stt'eet^s  Logiftical  Logarithms  .go  but  to  hvtf 
Places,  you  muftever  mirid  to  take  no  more  than  five  Places  in  ^ 
cpunting  the  Index  for  one  of  the  five  in  the  Logarithm  Sines,  * 
as  you  fee  here  d(^e. 

For  the  Parallaj?  of  the  Moon  in  Latitude  by  Streets  Logifti- 
cal Logarithms, 

RULE. 

From  the  Logiftical  Logarithm  of  the  Moon's  Horizontal 
Parallax,  fubtrad^  the  Logar.  Co.  Sine  of  the  Altitude  of  the 
Nonagefime  Degree,  the  Remainder  is  the  Logiftical  Logarithm 
of  the  Parallax  of  the  Moon  in  Latitude. 

Operation  to  the  Example  before. 

Deg.  Min.  Sec. 
Horizontal  Parallax  Moon  00    55     12  LL      3^2 

Altitude  Nonagefime  Degree  22      8        C.f.' 99667 

Parallax  Latitude  Moon  51       7  695 

P  R  O  B. 


A-"  :-■••; 


io(t 


7be  DoSrineX  ^  the  Sphere, 


F  R  O  B.    LX. 

ShevtM^  thi  fiviral  MabnU  nude  ufo  of  by  Aftrmomrs  for  ob^ 
tmning  tbg  Hnrizmtal  ParuUdxu  of  the  Heavenly  Bodies. 


A  o 


The  fifft  that  t  (kail  fhcw^ 
is  that  famous  Diagranot^of 
SS^rcbuiy  and  made  ufe 
of  Dy  all  Aftronomers  to 
this  Dojr  ;  exemplified  la 
finding  the  Sun's  Horizon- 
tal ParifJlax. 
Let  A  be  the  Center  of  the 

Sun, 
M  diat  of  the  New  Mpoiu 
£  the  Center  of  the  Earth* 
Fthe  Center  of   the  full 

Moon  in  Pcrigeon.   • 
L  the  Center  of  the  full 

Moon  in  Apogeon. 
X^et  all  thefe  Centers  fall  ia 

the  right  Line  A,  M,  £^ 

F,  L,  D. 
A  6  the  Sun's  true  Semidia* 

meter.. 
The  AngU  A  5  C,  is  the 

apparent     Semidiameter 

Sun. 
The  Angle  MEG  is  the 

apparent     Semidiameter 
-  Moon*.    ^ 
The  Angle  F  E  K,  'the  ap- 

parent  Semidiameter   of 

the  Earth's  Shadow  when 

the  Moon  is  in  Perigeon. 
The  Angle  L  E  N,    the 

apparent     Semediameter 

of   the  Earth's  Shadow 

when  the  Moon    is  in 

Apogeon.  _ 
And  the  Angle    E  A  I,  is 

the     Sun's    Horizontal 

Parallax^ 

'  TJic 


1^  DoBrine  oj  the  Sphere^  zoy 

Tbe  Af^k  EMI,  is  the  Moon's  Horkontal  Paralkx. 

The  AngU  £  F  I,  is  the  Moon's  Horizontal  Pandlax  when 
file  is  in  the  Earth's  Shadow  in  the  P^rigeon. 

And  lihe  jfr^U  ELI,  the  Moon's  Horizontal  Parallax  wh#n 
in  ^he  Earth's  Shadow  in  Apogeon. 

The  Angle  EDI  is  half  the  Angle  of  the  Cone  of  the 
£anh^«  Bhadow,  equal  to  the  apparent  Semidiameter  of  the  Sun 
view'd  iFrom  the  Top  of  the  Shadow. 

A  E  is  the  Diftance  of  the  Sun  from  the  Earth  ;  and  M  E  the 
Diftance  qf  the  New  Moon:  E  F  the  Diftance  of  the  Full 
Moon  in  Perig^n,  and  E  L  the  Diftance  of  the  Apogeon,  itill 
Moon  :  E  D  the  Axis  of  the  Earth's  Shadow. 

Draw  O  I  parallel  to  A  M,  and  H  K-to  E  F- 

Having  thus  prepared  the  Wodc,  the  Sun's  Ho/izontal  Paral* 
lax  win  be  difcovered  thus,  AEC  —  ADC=EAIthe  Sun's 
Horizontal  Parallax. 

1.  The  Semidiameter  of  the  Sun,  Itfs  by,  his  Horizontal 
Parallax,  is  equal  to  tbe  Semi-angle  of  the  Cone  of  the  Earth's 
Shadow  :  A  E  C—  E  I A  or  A  I  0  =  E  D  I :  For  becaufe 
AE  and  O  I  are  parallel,  the  Angle  A  \Oz=ijtrtgk  E  A  I  by 
.29th  of  the  firft  of  Euctid. 

2.  The  Horizontal  Parallaxes  of  the  Moon,  leis'  by  the 
.  Semi-angle  of  the  Cone  of  the  Earth's  Shadow,  is  equal  to  the 

apparent  Semidiameter  of  the  Shadow. 

EMI— EDI=FEK. 

3.  The  Sum  of  the  Horizontal  Parallaxes  of  tixt  Luminaries 
is  equal  to  the  Sum  of  the  apparent  Semidiameters  of  the  Sun 
and  Shadow  of  the  Earth. 

Angle  E  A  I  +  EMI=:A  EC  +  F  E  K.  Therefore,  if 
from  the  Sum  of  the  Horizontal  Parallaxes  of  the  Sun  and 
Moon,  you  fubtraf):  the  Sun's  Semidiameter,  there  will  remain 
the  apparent  Semidiameter  of  the  Earth's  Shadow  in  the  Pfece 
where  the  Moon  paffes  through.  E  A I  +  E  M  I, . —  A  E  C=: 
'FEK.  . 

Thus  far  the  Method  of  Hipparc^  for  finding  the  Sun's 
Horizontal  Parallax,  which  is  now  determined  to  be  no  more 
than  ID  Seconds  :  Therefore  this  Angle  being  fo  very  fmall,  it  is 
'a  very  difficult  Poiiit  to  come  at  the  true  Diftance  of  the  Sun 
from  the  Earth,  (I  may  fay,  almoft  impoffibje.)  For  an  Eye  at 
the  Sun  would  behold  the  Earth's  Semidiameter  under  that 
Angle;  canfcqucntly  the  Diftance  of  that  glorious  Bpdy  from 
us  muft  be  exceeding  great. 

•  '  •  We 
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We  can  cafih  by  Trignometry  find  the  Length  of  the 
Earth's  Shadow  £  D  ;  for  in  the  Right-angled  plain  Triangle 
EDI,  there  are  given  £1,  the  Earth's  Semidiamettr  3984.58 
EngUJh  Miles,  and  the  Angle  E  D  I  =  to  the  Sun's  apparent 
Semidiameter  feen  from  the  Vertex  of  the  Cone,  which  at  a 
middle  diftance  of  the  Sun  from  the  Earth,  is  i6Min.  5  Seconds, 
'to  find  E  D,  the  Length  of  ^he  Earth's  Shadow.  Therefore 
I  lay, 

Deg:Min.Sec.    ' 
As  t.  ^xr^/r  £  D  I,  00  '  16       5       7.67004.3 

To  EI,  ©Semidiameter  398458,        '  3.600382 

So  Radius,  90    00    00      10.0000Q0 

To  ED,  Miles.  851802  5-930339 

Divide  the  Length  of  the  Shadow  851802,  by  the  Earth's 
Semidiameter,  3984.58,  and  the  Quotient  214  fere  is  the 
Length  of  the  Shadow  in  Earth's  Semidiameters.  Alfo,  if 
from  £  D  you  fubtraA  £  L,  the  Moon's  Apogeon-diflance, 
there  will  Remain  L  D,  the  Length  of  the  Shadow  beyond  the 
Moon:  And  fince  the  Diameter  of  the  Earth  7969. 16,  is  to 
the  Diameter  of  the  Moon  2 151,  as  100  to  27;  therefore  the 
Altitude  of  the  Earth's  Shadow,  will  be  to  the  Altitude  of  the 
Moon's  in  the  fame  Proportion  ;  becaufe  the  Conical  Shadows 
are  fimilar  Figures ;  and  therefore  (he  Height  of  the  Moon's 
Shadow  will  be  229986.54  Miles. 

For,  as  100:  27  ::  851802  :  229986.54  ^ 

Which  divided   by  3984.58,  the  Earth's  Semidiameter,  the 
Quotient  will  be  57  ^^Semidiameters  of  the  Earth. 

Secondly,  The  fecond  way  of.  finding  the  Horizontal  Paral- 
lax, is  by  obferving  the  e^a&  Time  that  the  Moon  is  in  the 
,  Quadratures,  which  (he  is  twice  every  Month  :  And  by  obferv- 
ing this  Moment  of  time  when  (he  is  biffedled,  that  in  the  very* 
fame  Moment  in  which  the  Plane  of  that  Circle  of  Illumination 
IS  found  in  the  Eye  of  the  Spe;ftator,  or  in  the  Center  of  the 
Earth,  the  Center  of  the  Sun  is  in  that  right  Line,  which  is 
perpendicular  to  the  fame  Plane,  and  pafles  through  the  Center 
of  the  Moon.  And  thus  you  have  a  Right-angled  plane  Trian- 
gle formed  by  a  Line  fuppofed  to  be  drawn  frbm  the  Earth's 
Center  to  the  Sun,  from  tlie  Sun  to  the  Moon,  and  by  the  Line 
of  Illumination  of  Bifleftion  of  the  Moon,  to  the  Earth;  and 
the  Angle  at  the  Sun,  is  that  which 'Aftronomers  call,  for  Di- 
ftindlion,  the  Menjlruai  Parallax,  or,  the  Difference  of  Pofition 

that 
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tiiat  there  is  in  the  Sun,  as  ieen  from  the  Earth,  and  as  feen 
from  the  Moon.  The  manner  of  obferving  the  exad'  Moment 
of  time  when  the  Moon  is  Dechotomized,  muft  be  done  with  a 
very  large  Telefcope,  that  the  whole  Difcu$  of  the  Moon  may 
be  taken  in,  and  hfer  Spots  reprefcntied  to  the  Eye  diftinftly  at* 
one  View.  This  being  gained,  they  fearcK  out  by  a£tual  Ob* 
lervation.  Or  by  Aftronomical  Tables,  the  true  Pls^ces  of  the 
Sun  and  .Moon  for  that  Moment^  and  their  Difference  of  Places 
^ill  be  the  Angle  in  the  former  Triangle  formed  at  the  Earth  : 
And  thus  in  the  Triangle  all  the  Angles  are  known,  with  the 
Diftance  of  the  Moon  from  the  Earth,  and  confequently  the 
Diftance  of  the  Sun  from  the  Earth  is  cafily  gained. 

But  hotwithftahding  that  great  Subtilty  of  Wit  and  Reafon 
in  both  tiiefe  Method,  yet  manyDefefis  there  are  in  them^, 
which  forbid  us  to  expe£i:  an  accurate  Inveftigation  of  thia 
Parallax  by  means  of  either  of  them.     For, 

As  to  that  of  the  Diagram  of\Hipparchus,  thtte  are.agr^t 
many  things  neceflary  to  be  prefuppofed ;  which  are.each  o( 
the^m  fo  difficult  to  be  obferved,  that  we  can  never  come  to  that 
£xa£lnefs  as  the  Cafe  requires.  As  li.  The  Sun's  apf^rent 
Magnitude^  z.  T\je  Horizontal  Parallax  of  the  Moon  ;  and 
^  3.  Thfe  Semidiameter  of  the  Shadow  in  the  Place  of  the  Moon's 
Tranfit.     See  Mr  WhiftorC%  Lcfture,  Page  ^o. 

^hirdly^  The  third  Method  to  find  the  Sun^s  Horizontal 
Parallax,  is,  by  Inveftigation  of  the  Parallax,  of  Mar$y  Verms ^^ 
ot  Afeuury-y  by  Mars^  when  in*  oppofition  to  the  Sun;  and  by 
.the  other  two,  when  in  Conjundion  Retrograde,  and  feen  in 
the  Sun's  Disk:  For  in  thefc  fofitlons  they  arc  nearer  the 
Earth,  thaA  at  other  times ;  therefore  rtioft  proper  for  this 
purpofe.  See  the  firft  of  thefe  handled  by  Mr  ff^l/ion  in  his 
jfflronomical  LeSlure  7.  and  that  of  Venus  in  the  Sun,  by 
.  Dr  Halley,  Phil.  TranC  .N<^.  348  ;  and  alfo  at  the  end  of  his 
Obfcrvations,  and  Catalogue  qf  the  fouthern  Stars,  he  gives 
feveral  way^  to  find  the  Parallaxes  of  the  Sun  and  Moon. 

Mr  i^«Ji;«f  alfo  gives  a  Method  to  find  the  Mooy's  Parallax, 
on  a  Day  when  ftie  is  in  her  Perigee  or  Apogee,  and  iq^-the 
moft  northern  Signs.  Thus,  by  taking  her  Diameter  near  the 
,  Horizon,  and  alfo  in  her  greateft  Altitudes,  the  Difference  of 
them  will  fhew  the  Proportion  of  her  Diftance  with  the  Semi-  < 
diameter  of  the  Earth;  but  this  way  cannot, be  pr^i fed  in 
England^  becaufe  the  Mooii  is  never  in  our  Zenith.  ' 

Dr  Gr^^ory.iA  Vol.  i.  of  his  Elements  of  J/fronomy^  gives  in 
the  feventh  Sedlion,  no  Icfs  than  1 9  Pfopofitions  for  thfs  purpofe. 

E  e  P  R  O  B.. 
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JH»w  to  male  Calejiial  Otpvatiom. 

TooWerve  tbe  true  Places  of  the  Heavenly  Bo^ic^  as  of 
the  Sun,  Moon  and  Stars,  is  a  Work  of  the  greateft  Impor-. 
tancc  in  Aftronomy  \  bccaufc  it  requires  large  Inftrumcnts,  a 
good  0*)fervatory,  where  there  is  a  perfcft  dear  Horizon,  a 
,riirough  Knowledge  in  Geometry,  and  withal,  due  Care  ia 
making  your  Obfervations. 

'  At  Sie  beginning  of  this  Seaion,  I  fljewed  how  the  Obliquity 
of  the  Ecliptic  was  obtained  j  and  here  I  flaall  inform  how  you 
may  take  <the  Sun's  Altitude  though  vou  be  not  provided  with 
an  Aftronomical  Quadrant :  The  Method  is  this  :  Take  your 
Walking-cane  or  Stick,  of  any  convenient  length,  and  divide 
k  into  any  Number  of  equal  Parts,  lo,  loo,  xooo,  bfc.  Let 
Ik  bfe  ftraigh't,  and  fet  it  perpendicular  to  tbe  Horizon,  when 
*&  Sim  fliines  on  a  plain  level  Place*    Then  fuppofe  the  Stick 

he  divided  into  soo  equal  Parts, 
.  and  I  find  the  length  of  the  Slut- 
do  w  b  €pi  contain  52.6  Parts-; 
then  in  the  Right-apglckl  plain 
Triangle  A  Bt,  Rigbt-ongled  at 
B,  there  are  given  AB,  the  Height 
of  the  Stick  100  Parts,  and  B  C, 
the  length  of  the  Shadow  52,^ 
to  find  the  Apgle  A  C  B  the  apparent  Altitude  of  the  Sun, 

A  N  A  L  O'G  Yy  A^B  made  Radius. 


«.:  1 1 


As  A  B  the  Staff  heigfit,/  100  2.000000 

To  Radius;  90     00  IO.OO0600 

80  B  C  the  Shadow,  52.65  1.72139S 

To'C.  t.  Ar^UK  C  B,:  62     14  9.72139s 

Refradion  fub.  oo     00  27 


•«■ 


Remains   .  6^     13  33 

Sun's  Semidiamet?r     .  ^  ^         00-   16  00 

Rjemains  6'     57  33 

Paraljaxadd  00     00  4 

True  Altitude  of  Sua  61;    57  27 


h 
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Hence,  becaufe  the  Altitude  was  taken  by  the  Shadow  of 
the  Staff,  and  not  by  the  Crofs-hairs  in  a  Telefcopc,  therefore  J 
fubtrad  16  Minutes  for  the  Sun's  Semidiameter,  becaufe  jthe 
Rays  come  from  the  upper  Edge  of  the  Sun,  and  not  from 
the  Center  :  But  whcn>  you  obferve  by  Telefcope-fights,  with 
two  Crofs- hairs,  then  you  need  not  ufe  any  fuch  Deduction  of 
the  Sun's  Semidiameter  i  becaufe  then  you  take  the  Sun's  Centei^ 
«t  once,  .  . 

And  Sscmdly^  becaufe  it  was  ihe  Sun's  apparent  Altitude 
that  was  obferved ;  therefore  the  RefraSion  is  fubtraSed, 
and  the  Parallax  added  ;  for  they  are  always  of  contrary 
£ite<Sb.  And  when  it  is  a  true  Akitude  found  by  Calculation  ; 
then  to  that  true  Altitude  you  muft  add  the  Refradtion^. 
and  dedu£):  the  Parallax,  and  by  that  means  you  will  gain  the 
apparent  Altitude. 

Secondly,  Yoobfervk  the  true  Place  of  the  Sun,  &c, 

Firfi^  In  a  known  Latitude,  iix  a.  large  Aftronomical  Qua- 
drant of  6,  By  or  10  Foot  Radius  (the  larger  the  better)  truly 
upon  the  Meridian,  and  let  its  Limb.be  truly  divided  into  De- 
crees, Minutes,  and  Seconds 9  or  any  other  Diviflons,  as  you« 
fhall  think  iit ;  let  there  be  a  Telefcope  with  two  Crofs-hairs  on 
the  Objied^Glafs  to  take  the  Center  of  the  Sun,  Moon,  or 
Star  when  they  come  upon  the  Meridian.  Then,  if  it  i*  the 
Sun,  jGnd  its -true  Altitude,  as  above  has  been  fhewn,  by  cor- 
reding  the  Apparent  by  Refra<3ioh  and  Parallax  j  which  true 
Altitude,  if  it  be  Jefs  than  the  Elevatiori  of  the  Equinodlial  in 
the  Place  of  Obfervation,  then  fubtra<3:  thie  true  Altitude  found 
from  the  Height  of  the  Equinoctial,  and  the  Remainder  will 
be  the  ,trU€  Declination  South,  of  the  Sun,  Moon,  cy"  Star,' 
obfqrved.  But  if  the  true  Altitude  exceed  the  Complement  of 
your  Latitude,  then  fubtradl  the  Complement  of  your^Laiitude 
fi;om'  the  true  Altitude,  and  you,  will  gain  the  true  Declination 
of  the  Sun, .  Moon,  or  Star, ,  qbferved  North. 

Then  by  Prpi.  2.  you  may  find  ,the  Place  of  the  Sun,'  by 
having  given  the  prefent  Declination,  and  »the  Obliquity  of 
the  Eclipjtic,  as  in  that  Problem  I  have  given  an  Example: 
Arid  as  now  wt  have  a  perfeft  Catalogue  of  fixed  Stars,  there  - 
is  no  Method  more  certain  for  determining  the  Places  of  the 
Planets,  than  by  obferving  their  near  Appulfcs  to  the  fixed  Stars. 
SccPbU.  rn7«/N«.369. 


E  e  z 


And 
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And  by  obferving  their  Dlftances  frpm  the  fixed  Sjtars,  wo 
fcurioully  gain  their  Places  in  Longitude  ^nd  Latitude,  as  I  fhall 
(hew  in  the  next  Problem.  ^ 

P  R  O  B.    XLa 

7'he  Longitudes  and  Latitudes  of  the  two  known 
[fixed  St 4rSy  with  their-  Dijiance  from  a  Planet^ 
&c.   to  find  the  Longitude  and  Latitude  of  a 
Planet^  Comet y  or  new  Star, 

Example,  Mr  Flamfteed  in  his  Hiftoria  Calftisy  pagq  412, 
Vol.  I,  fays  that  Anno  1688,  Januan  27th,  ^  6  Hours 
44  Minutes  15  Seconds  apparent  Time,  the.  Clock  was  then 
too  faft  by  14  Minutes  47  Seconds,  fo  the  equal  Time  waf 
27  D.  6  Degrees  59  Minutes  2  Seconds,  ohferved.  the  Moon 
^iftant  from  the  fixed  Star  called  Miraeh^  t)r  the  bright  Star  iii 
the  Girdle  of  Andromeda  27  Dejgrees  1 3  Minutes  5  Seconds,  the 
Longitude  6i  Mirach  then  being  v  26  Degrees  33  Minutes 
34  Se<jonds  ;  and  Latitude  25  Degrees  56  Minutes  19  Seconds  , 
North,  and  at  the  fame  Time  {he  be  obferved  diftant  from  At-- 
debar  an  4.1  Degrees  13  Minutes  ^5  Seconds,  the  Longitude  of 
*  Aidebaran  was  n  5  Degrees  57  Minutes  50  Seconds  with  Lati- 
tude '5  Degrees  29  Minutes  50  Seconds  South.  I  demand  the 
Long  tude*  and  I^atitude  of  the  Moon  at  the  Time  of  the 
Obfervation? 

PROTECTION.' 

With   the    Chord  of    60^  ' 

fweep  Z  HN  O,   to  xeprefent' 
the  Solftitial  CoJure,  H  O  the 
Horizon,  25  yf   the  Ecliptic. 
Then  becaufe  Mirach   is  63^ 
58'  56^1  from  the  faid  Colure, 
take  the  Secant  of    63*^  58' 
56'',  apd   draw  E  A  F  ;  lay 
off  the  J^atitude    25   56    19 
North  from    the  Ecliptic  to 
Ji  5  fo  (hall   A  reprefent  this 
Star  in  the  Projcdtion  r    Alfo 
bqcaufe    Aidebaran    is   diftant 
M^  3S'  40''  from  .the  fame 
£)olure,  t^ke  the  Secant  there- 
«f,  and  draw  E8F5  layoff 

th^ 


I 
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^Jie  Latitude  5^  29/  50V  from  the  Ix;li{itic  South  at  B;  fe 
{hall  B  reprefent  Aldeharan  in  th^  Projedion  ;  from  A  and  B 
draw  two  Circles  at  their  Diftance  from  the  Moon,  obferved 
fcvferally,  and  tbev  will  intcrfed  at  >  j  then  draw  E  j  F, 
Sind  compleat  th<9  Triangle  A  B  D  j  fo  (ball  A  be  the  Place  of 
fiftrqcby  B  of  Jldtbaran  obferred,  ^  the  Place  of  Moon  re- 
quired,. 

^be  Tngonometrical  Calculation. 

\ 

In  the  oblique  angled  fpherical  Triangle^  A  ^B  E,  are  given 
Ai  64^  3'  41  n  the '  Qomplement  of  the  Latitude  of  JkC- 
rack,  BE  95^  29'  ^on  the  Distance  of  Aldtbarany  from 
the  North  Pole  of  the  Ecliptic,  and  the  Angle'  B  E  A  39*^ 
24'  16*  (  the'  Difierence  of  Longitude  of  die  two  Stars,  to 
find  A  B,  the  Diftance  of  the  two  known  Stars.  By  the 
loth  Cafe  of  oblique  angled  fphericah Triangles,  by  firft  letting 
fall  a  Perpendicular  from  A.upon  £  B. 

OPERATION. 


AsCt.  AE, . 
ToRadhitf)' 
SoCf.  JngliBtA 
To  t.  of  the  4th  Arch 
From  E  B 
Remains  5th  Arch 


Dig.  Mini 
64      4~  0,686898 
90-  00— *  ro.oooooo 
39    24—  9.888030 

57      49— I Q.  201 1331 

.  95     30 
37    41 


Qr^  by  T^ranj^jHtibn  fay^ 


As  Radius 
Tot.  AE; 

SoC.  f.^j%f&BEA 
To  t.  fourth  Arch 


& 


'Dtg.'ASftm 

90  do— 10.000000 

64  '4 — 10.31310a 

39  24 —  9.888030 

57  49—10.201132 


jWw  fay^ 


As^C,£  fpurthArch 
ToC.  f.  5; 
SoC.  f.  AF, 
ToCf.  AB, 


Dig.  Min. 
57    49  Co.  Ar.  .027354 

41  9-898 S97 

4  9.640804 

28  9.812775 

Secondif^ 


37 
64 

49 
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tecondly^  In 'Ac  Triangle  A  B  E,  aregiyeif,  all  the  Sides,  vh&^ 

'  Digi  JUiin.  Sic;  ,/ 

BE 95    ^«|    ^o^  ' 

AE64      %    41  VtofijidtheAfigle  ABE. 
,  A  B49    *8    ooi 

Z=:2p9     01     31  .  , 

i=i04    50  '45  X04    3a    45 

AB=49    28      o  EB=    95    29    50 


^rf««at"Ma*<^*aV«MM|^iWM« 


»       I       II  o     7      fl 

S  JE  B  91  49    50  Comp.  84  30  10  Co.  Ar.  o.ooaooz    * 
SAB.  49  a8  ^  o  Co.  Ar.  0.1  lijiTS 

SX    :  55  ,*i45  9-9'36o7 

SX  9    »55  9»95963 

^  ■ 

Sum      19.229950 
Sine  of  24  20     I  9-6i4975 

DouUed  is==Afi£  48  40     2         > 

Qrr  tfaft  iaiBC  Angle  may  be.  found  thus: 

.  OPERATION. 

Dig,Jlfin,S4c^ 
BE  95  29  50 
A  E  64  3  41 
BA        49    a8    00 

Z=s    ao9      I    31  *    '     yft 

4S5    104    30'  45    ^        7529151^. 
j^  £...  ^4      3    41  Side  oppoute  to  reqiured  Angle 

X"         40  .27      4^     . 

S  B  E  =84    30  - 10  Co.  Ar.  o.ooaooa 

SBA=49    28    00  0.119278 

SiZ=75    29     15  9-985917 

SX^4Cf    27      4  9.8121  lb 

Sum  Logarithms     '         .       I9'9^9307 
Half  Sum  is  C.  f.  of  24  20  o  9.959^535  „  _ 
-Doubled  isi=  48  40  o^  the  Angle  ABE.     .       ^ 


ict^ — iffws^smm^iem 
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Thirdfyt  In  the  Triangje  A  B  »  ,  are  gycn  all  diefe  Sides. 

•  -  ,  ,   , .  »^.        (  .  .  ».     ,  «  ^      »    ^ 

Dtg.Min.See.  "  ^ 

r A 8=49    a8    03  ..^ 

iAl>=27     13      S    , 

Z  =  ii7    54    3 
Half=         58    57     I 


A  »  s» 


S.AB 
S.B]> 
SHalfZ. 
S.X 


27    X3      5  Sid^OEPOfiteioicquiitdAngfe. 
3»     44     " 

49  2:8      3Co,Ar,  0.119164 

41  13.  ^5'-  0.18111C 

58  57  '6  9-93^»5i 

31  44  I  i        .  9-720995 


Sum  Ldgaritbms  ^9-954i3^ 

Half  is  C  f.  tf  18  a7  56  9.977066 

Double:*       36  55  -5  s^  the  Angle  A  B  D. 

AddABEc=48,  40    00 


<  i 


MMMBMMMndaffi 


<  E  B  J  =    8s    35    52 

Fourthly^  In  the  Triangle  E  B  D  are  known,  B  E  95**  29T 
50",  B  ?  41'^  13'  25'',  and  the  Angle  E  B  >  85^  35' 32^^ 
to  find  D  E,  the  Melon's  diftancc  from  the  North  Pole  of  the 
Ecliptic,  and  the  Angle  B  £  ]) ,  the  Moon's. Longitude. 

FIRST,  For  the  Sid^E.,]),  by  fuppofing  a  Pexpcndicular 

let  fall  from   ^  upon  the  Side  B  E,   ^ 


As  C.  t,  B  B 

To  Radius 

So  C  f.  Angle  >  B  E 

To  t.  of  fourth  Arch 


Deg.Mitt.  Sec. 

41     13     25—10.057416  , 

90      00      00 — 1,0.000000 

85  35  52^  8.885121  : 
3  50   5~  8.827705 


Of, 


2l6 


Tie  De^m  efihf  Spber^t 


<  m  * 

I 

Dig.  A£n.  Miiu 
90    00    00— -10. 00000a 
41     13     25^  9-94*584 
So  C.  f.  Ang.  D  BE,8s     35     52—  "8.^5121 
To  t.  of  the  4^*  Ar.    3    50      5^-8.827705 
From  BE  •    95     29  ^  50 


As  .Radius 
To  t.  B  D 


■^ »     ^  -c 


!Rem»  5^^^^  Arch       71    39    45  Complement  88    20    1% 

« 

'   Dig.  Min.  Sec. 
As  C.  r.  of  the  4th  Arch    3    56      5  Co*  Ar.  0.000979 
*  ToC.  f.  of  5  ^'  ^    '^ 

SoC.f:B  D 
To  C.  f.  E  D  Comp. 
From 

Rem.  l^at  South 


88  20     15 

41  13    25 

88  47 

90  00 


8.468574 
9.876278 

49  8.349831. 

00  /Or,  If  you  fay,  to  the 
Sine  of  the  Latitude^ 


I     16    .56 /It  will  lave  the  trouble 
,of  fub.  from  g^^ 


Lajlly^  For  the  Angle  BEA;       '    . 
Say,  by  the  firft  Cafe  of  Spherical  Triangles* 

I 

t>eg,  Min.Sec^  '  ^'^ 

Asf.  D  E=        88    45     34  Co,  Ar.  0.000102 
ToC  D  BE=  85     35     52  •    9.998717 

Sof.  B  1>  =        41     13    25  9.818885 

Tof.  BE  D  =  41      5     15  9.8177D4 

Hence,  becaufe  the  Moon  was  in  Anticedence  of  Aldtharan 
at  B,  therefore  fubtraft  the  Angle  B  E  D   from  the  Place  of 
AUelaran  n  5^  57*  So'^*  and  the  Remainder  will  be  the  true 
'  Place  of  the  Moon  in  Longitude. 


Longitud; 


^"•'■"IS^HM 


UMi 


^m^^ism 


[ThA  Do&.rineof,^^be  Sphere. 

Longitude  of  JUeharan 
Angle  BUR  fiibtjraua-' 


217 


^ 


S.  : 

»    5  57  50 
I  11    5  15 


i**rf*i 


Rem.  Longitude  of  the  Moon  024;:^^  35 

iiotty  If  the  Moon  bad  been  in  Confequence  of  Aldebarahj 
then  tte  Angle  'B-E''>  Aiuftftavc'>bfeeft  iddeid,  as '  y<ftir  owti 
Rekfon  i^ill  direai  ^'^  '"^  '^    :*   ^    '  -•  '    '       •  )  ..' 


.» 


\'\ 


ExampU  2.  Anno  1680,  -^/)r/7  14/i,  at  8b,  15'  P  M, 
ry  wis  ^ofcfcrvid^aifliTrt^  from'  P'rhc^'on '  5^*^  47/  30^',  i 


MeV" 
cury  was  oDicr ved  ai  itairt'  trom  fYuyon  s  S  **  47 '  30 « %  •  Fricym 
at  that  time  was  in  as  a^®  24^1'^  havmg  15^  57**55''  fouth 
Latitude  5  and  at  the  fame  time  Mercury  was  found  by  Inftm- 
jhent  tb-bel2i^  fif '55'/  diftai^t  from  the 'hofth  «drn  of 
Taurui  or  fouthern  Foot  of  y/«r/^i?  *;  thi5  Star  being  then  in  n 
18.**  5'  36''  with  5^21*  34^'  north  Latitude,  I  demand  the 
Longitude  and.  Latitude  of  -^^rrr «ry  at  the  time  of  theObfer- 
Vatlon'tMr  .fl^^^^s  SjjJlem^MatL  Page  452,    '  ' 

P  R  0  J  E  C  T  10  N. 


Becaufe  the  two  fitted  Stars 

lye  on  each  Side  of  the  Sol*.  \, 

ftitial  Cokire,  therefore  I  pro-  \ 

jea  it  on  the  ^lane  of  the  E-   ' 

x|uino6Ual  Coliire  ;  v  k^r'iVthe  ' 
'  Ecliptic,  E  and'  F  its  PSles  t 

Then  ^ecaufe^Pr^jO'^w  is  68^ 

37 1    59^/  from  :£fe,*take  die 

Secant  thereof,  and  draw  EAF 

on  which  fet  off  the>  Coniple- 

ment  of  its  Latitude  74Q  y  5" 
w  from  F  to  A ;    fo  is  A  the 

Place  of  Procym,     The  maii^ 

ner  "of  laying  off  any  quantity  of  Degrees  upon  a  great  Cfrcje,- 

is   the  fa^e  with ir.eafu ring  any  quantitv,  as  ist^.urrht  in  p.  68, 

5ft^y-^, '  Becaufe  the  SuWs  Horn  is  diftant  from  Aries  78  dc. 

5  rain.  36  feconds,  take  the  Secant;  thereof,  and 'draw  £BF  ;  nnd 

fet  off  the  Complement  of  its  Latitude  84  dcg.  38  min.  26  ftc. 

from  E  to  B  ;  fo  is  B  the  place  of  the  Star  \n   the  Prcioaicn. 

Draw  two  occult  Circles  at  thediftartcc  of  Mercury^  obftrvc-d 

■F  f  '  Ix^ni 


2i8  Tie  DoSfrine  of  the  Sphere'. 

from  A  and  B,  fcverallv,  and  they  will.interfedl  at  C$  thro^ 
£  C  and  F,  draw  the  oblique  Circle  and  then,  is  C  the  Place  of 
Mercury  in  the  ProjeSion  at  the  X*nie  of  the  Ohfervationi^ 
Lajily^  Draw  A  B,  B  C  and  C  A ;  fo  is  the  Prcjeaion  fi- 
sii&ed.  Now  for  the  Trigonometrical  Calcuktion,  obfecve 
the  following  Steps. 

fj'r/?,  In  the  bblique-anglcd  fpherical  Triangle  B  lE^  A,  there 
are  giv^n.  (i.j  A  £9  (he  diftanc^  of  Prdcyon  from  the  north 
Pole  of  the  Ecliptic  105  deg.  57'  55  feconds.  (2.)  B  E  tbo 
Complement  of  the  Latitude  of  the  Horn  of  Taurus  84  deg. 
jSmin.  26  fecond^.  (3.)  The  Angle  BEAsjdeg.  16  min. 
^5  feconds  the  diiFerence  of , the  Longitvide  of  the  tWQ  .k(iowa 
^tars,  %o  find  A  B  their  Difl^cc, 

Let  fal)  the  Perpeiidicular  BD  i  then  in  th^  Re$  angled  fphe- 

riQ  Triaingl^  E  D  B, 

J)eg.  Min.  Sec.    ' 

.  As  C.  t.  B  E,                                    84  38     26—  8.972266 

To  Radius ;          '                               90  00     CO— lO.OOOOO^ 

go  C.  f.  Jngle  5  E  P,                      33  ^6    ^5—  9.92223? 

Tpt,  DE                                     83  35    51— I?- 94997* 

Off  ly  Trapjpofaion^ 

•  Deg,  Min.  Sec- 

As  Radius,  90  00  CO-*— 10.000000 

Tot.  BE  ;  84  38  ?6 — 11.027734 

80  C.  f.  JngleBZD  33  16  25 —  9.922215 

To  t,  D  E  fub,  83  35  51—10.949969 , 

From  A,E,  105  57  55 

^em.  A  pj^  ^  2^  22       4 

Deg,  Min^  See^ 
As  C.  f.  DE,  83    35    51  Co.  An  0.952639 

To  C.  f.  D  A^    .  22     22      4  9.966029 

go  C.  f.  B  E,  84    38     26  8.970363 

TpC-f.  9At  39    H    19  8.889031 


tfl-— *-aswH« 
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■ 

Stamifyt  In  ^  oWiqucai^lcd  fpheric  Triangle  A  B  E  are 

given  all  the  Side*, 

\ 

I 

Dig.  ACn.  Sec: 

r  A  E     105 .  57    SS  7  *  ■        ,   ^  .  ^ 

viz.  -<  B  E      84    38    26  >  to  find  the  Angle  B  A  E* 

i  AB      39     14    i9> 

Z  229    50    40 
half  114    55     20  Complement  65**  4'  40^' 
B  E  Sjjb.  :-.-.     84    38    26  Side  oppofite  to  required  Angk^ 


m»m*m 


X  30    16    54 

Deg.  Min.  Sec. 
S.  A  E        74      2      5  Co.  Ar.  0.017084 
S.  AB        39'  14    19  Co.  Ar.  0.198904 
S.  half  Z     65     '4    40  9-957550 

S.X  s        30    16  .54  970^647 

Z  of  the  Log.  19.876185.  . 

Half  isC.  f.  29    52     16  9-93809^ 

Doubled  is  59  .  44     32  is  the  Jngle  B  A  E 

■ 

The  Angle  B  A  E  may  be  found  by  this  Anabgy^ 

Deg.Min.Sec.' 
As  S.  of  the  5th  Arch  AD,      22     22      6  Co.  Ar.  0.419578 
To  S.  of  the  4,  D  E ;  83    35    49  9-997^82 

So  t.  Angle  B  E  A  of  X  Long.  33     1 6    25  9.8 1 7048 

Tot.  ^«^/rB  AE,  59    44    ob  10.233908 


Thirdly, 


2:lo 


r 


-  \ 


\  . 


-      .. .!  .*\     U 


Thirdly^  tn  the  oblique  /ph^rjcal  Triangle  A  B  C,  are  '^iVfen 

all  the  Sides, 

D^.  Min.  Sic, 

A.B    39   .14   .^*7  /  •  i      ,    ^ 

v/z.   <    A  C    55     47     30 /required  the  Angled  A C. 
B  C     22     II    55  i 


Half 
B  C.  fub.- 


S.  A  B 
S.AC 
S.  halfZ 
S.  X 


M7     ^3     44 

22     II     55  Side  pppofite  to  Angle  fought. 

36    24    57  \     '    ' 

% 

Deg.  Hftn.  See.   ,  .    ^ 

.39  ?4    }.9  Co,  Ar^  0.198964 

55  47     30  Co,  An  0.082495 

,  58  36    52  9931 296 

-36  24    57  9773524 


Z  Logarithm 
HalfisC.f. 
J)oubled  is 
Add  Jngle  B  A  £ 

Z^«^/^CAE 


19  986219 
§,99^109 


.10  10  .47   .    _  _ 
20  2 1  34  the  Angle  B  A  C. 

39  44  32 


80   6  06 


Fourthly^  In  die  oblique-angled  iphferical  Triangle  AC  E, 
there  are  known,  A  £,  the  Diftance  of  Procyon'  from  the 
north  Pole  of  the  Ecliptic  105  Deg.  57  Min.  55  Seconds, 
/  A  C,  the  obfcrv'd  Diftance  of  Mercury  from  Prkyon  55  Deg. 
47  Min.  30  Seconds,  and  the  included  Angle  C  A  -fijuft 
now  found,  80  Deg.  6  Min.  6  Seconds,  to  find  C£,  the  Com- 
plement of  Mercury's  Latitude,  ^nd  Angle  C  £  ^  the  Longw 
tude  of  Mercury,    ' 


Pirfi, 


Ftrft^  Tor  C  E^hy  fuppdfHig^  a*"  t^^iendicular  let  fall  from  C^ 

upon  jf  E.  .       - 

OP-ERATION. 

Dfg.'lUin.  Sec* 

As  CI t;CA,  ^  55    47    f^c^^ 9:851389 

To  Radius;  '^90  'oo  'oo — 10.000000 

So  C.  f.  Angle  C  A  £  '*8o      6      6—  9.235277 

To  t.  of  ^h  Arch,  14     1 1     26—9:402^8 

From  A  E  105    57    55 

Remains  5/A  Arch  *  91  "1.6  "^9  Comp.88^i3*3ilf 

^     Or,  by  ^rafifpofitiotty 


w 


r. As  Radius  •  90  '00  ' oo^-^t'o.oooooo 

j'Tbt.C'A;            ,       '  ^55  *'47   '3<5^i0.i676ii 

.  'So  C,  f.yfrigle  C  A  E,  »o  ,    6  ^  06^  9-a3[8$o5 

To  t:  of  4rA  Ardi,  -  14  '  xi    -26-^  9.402888 

.:  :  ;;  "l^<Jw  lay 

A|5  C  f.  of  \th  Arch,    .        14    11'   26^ Go-  Ar.  0.013459 
..ToC.f.5;     ^  /    '88     13    31  8:496934 

niSo  C,  f.  C  A^  ^  '  55    47    30  9-74'^9+ 

ToS.  Latitude  Nor,  *  i    or  -44  '  8.254287 

For  the  Angle  C  E  A. 

y         ■     ' 

Deg^  Min.  See. 

As  S.  C  E,                 80    58     16  Co.  Ar.  0.000069 

ToS.  >f«^/^CAEj    80      6      6  9.993486 

So  S.  C  A,                   55  '  47     30  9.917505 

To,S.  ^w^/tf  C  E  A,     54    34      9  9.9H060 


Or 


S22 


Tie  DoSrim  pf.tbk  "Spberel 


Or  tbui  : 


D^.  Min,  See. 
As  S.  of  the  5th  Arch,  88     13  .3iCo.Ar.    0.000208 


ToSv  of  4;  14 

S  t.  Angle  C  A  E,  80 

To  t.  Jngle  C  E  A,       54 


One  Sign  add.. 

^  Sum  Sub. 
Procjm 

Place    g 


II 
6 

34 
30    00 


26 

6 

10 

00 


S. 

I    24    34  10 

3    21 .  22  I 

X    26    47  51 


9.389428 
10.758212 
10.137846 


Example  3.  Anno  1686,  February  ii»  at  6  Hours  16  Min. 
P.  M.  the  Diftance  of  Venus  from  the  Head  of  Andromeda  was 
%^  Degrees  18  Minutes  20  Seconds.  The^  Head  of  Andromeda 
at  that  Time  was  in  y  9  Degrees  55  Minutes  33  Seconds,  and 
Latitude  25  Degrees  41  Minutes  i  Secdnd  North.  And  at  the 
fame  time  flie  was  diflant  from  Aldeharan  46  Degrees  54  Nfin. 
40  Seconds.  The  Place  of  Aldebaran  was  then  n  5  Degrees 
23  Minutes  40  Seconds,  .with  5  Degrees  29  Minutes  49  Seconds 
South  Latitude.  I  demand  the  Longitude  and  Latitude  of 
Venus  at  the  time  of  the  Obiervation. 

This  Figure  is  Proje£lcd  upon  the  Plane  of  the  Solftitial.Co* 
lure  ;  becauife  the  Longitude  of  all  diefe  Stars  falls  between  ¥ 
and  ^.  So  that  22  Vf  is  the  Ecliptic>  £  and  F  its  Poles ;  the 
obliqu^  Circles  E  A  F  and  E  B  F,  are  drawn  by  the  Secants 
of  the'Diftance  of  the  Stars  from  the  Solftitial  Colure,  and 
E  C  Fzsiais  been  taught  above*     A  is  the  Place  of  Andromeda, 


/ 


B 


-=!«»- 


fbe  Do9Hne  tf  the  Sphere, 


iaj 


♦    "\ 


B  of  AUeharartj  and  C  of 
Venus.  Firji^  In  the  oblique 
aisled  fphencai'Triahglc  A  B-^ 
£;  are  given^  (i.)  AE  the 
Complement  of  the  Latitude 
of  the    (lead    of   Andromeda 

.  64^i8»  59".     (2.)  B£  the. 

'  Diftance  of  Jldeiaranfrotnihc  ' 
North  Pole  of  the  Ecliptic 
95  Degrees  29  Minutes  49  Se- 
conds. (3.)  The  An^le  AEB 
the  Difference  of  Longitude 
ef  the  Head  of  Andromeda  and 
Aldebaran  T^f  Degr.  28  Min, 
7  Seconds,  to  '.find  A  B  the 
Diftance  of  the  ,two  Stars, 
By  which  I  find  AB  to  be 
62  Degrees  9  Minutes,  omit- 
ting Seconds. 


Secondly^  In  the Tri^gle  ABE,  all  the  Sides  are  given. 


Deg.  Min.  Sec* 


^iJ^Alti    1    SlBy  which  I  find  the  Angle  ABE 
2bE9S      9    49I:      59  Dfgrees  4  Mmes. 

Or  as  S.  5th  Arch,  to  S.  4 :  So  t.  Long,  to  t.  JngU  ABE 
niriify.  In  the  friangk  ABC,  all  the  Sides  are  known. 


Deg.  Min.  Sec. 

A  B  62     09     00 

«;/2;.^AC;24     18     20 


'/a;.^ 


BC  46    54    40 


To  the  Angle  ABE 
Add  the  Angle  ABC 
Suni)  is  the  Angle  C  B  £ 


By  which  I  find  the  Angle  ABC 
.23  Degrees  28  Minutes^ 


o  1 

59  <^4 

23  28 

8a.  3a 


Ruribtji 
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Tie  Ikfftinc..oXfki.Sflfere. 


Fiurtbfyr  Itt  Ac  Tiiai^  QS^   ^ipxf^Jbf^ 


I^eg^  Min,  See. 
c-j     SBEqs     20    497. 
^'^iBCle    sV   4o>BywhichIiuid.gi;. 
Aqglf  C  A  E  Si    32    oo>  And  A^  C£U  ' 


8$     21 
.    46/.   2^ 


From  Longitude  of  JUehanai 
Sub.  ^ff^/f  C  £  B        = 
Rem.  Longitude  Z- 
With  Latitude  Korth. 


SiDeg:  Mm.  Sfc. 
2  5  23  40 
I     16^    26    00 

o;  ^18^  57  40 

X    3^      o 


Example^.  Anno  1687,  Stpuwbfx/U)^  at  ^  Hours  14. Mia. 
P.  M/  .^rj  was  obferved  from  the  following  Star,  of  tie  three 
in  the  Head  of  Sagittary^  35  Degrees  41  Minutes  15  Seconds, 
the  Star  being  then  in  ^  11  D^rees  54  Minutes  54SecondSy 
having  i  Degree  28  Minutes  59  Seconds  North  Latitude.  And 
at  the  fame  time  the  Diftance  of  Mars  was  obferved  from  the 
bright  Star  in  the  Eagle  37  Degrees  53  Minutes  50  Seconds^ 
this  Star  being  then  in  Vf  27  Degrees  2 1  Minutes  34  Seconds, 
with  29  Degrees  29  Minu^  11  Se^nds  North  Latitude  :  I  de- 
mand the  Longitude  and  Latitude  of  Mars  at  the  time  of  the 
Obiervation. 

In  this  Figure  Vf  sb,  is  the  Ecliptic  E  and  F  its  Poles,  and 
A  reprefents  the  Star  in  the  Head  of  Sagittflrjy  B  the  bright 
Star  in  the  Eagle  ;  their  Circles  of  Lbngitudfe  E  A  P  and 
E  B  F,  are  drawn  by  the  Secants  of  tjieir  diftan^pe  from  Hf, 
and  C  the  required  .Place  of  Mars^  by  the  InterYei^onj  of  two 
Circles  projeAed  by  ihplr  diftatice  ffem  A  aiid  B,  by  Pro}lem  6,  , 
of  fpheric.  Geometry.  In  thp  oblique  angled  fpherii;  Triangle, 
ABE)  there  are  given  A  E,.  the  Complenient  of  the  Latitude 


•f 


^  Do&n'm  of  th   Sphtre» 
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of  the  firft  Star  A,  88  Degr. 
5i:Miniitc^iSicond,  RE,  the' 

Complement  of  the  fecond 
Star  B,  60  Degrees  40  Min. 
49  Seconds,  and  the  Angle  A 
EB  being  the-diiFerence  of 
Longitude  15  De^r.  .26  Min,. 
40*  Seconds  between  the  two 
kpovYA ,  St4r$,  to  find  A  B, 
their  diftance,  which  1  find  to 
be  3'iDcgr.'  30  yixn. 


\'>  « 


A  E  88    31    .1-)    gy  ^jjj^jj  J  gj^j  jjj^  ^^gjg  g  ^  £ 
BE   60    40    49), 


26  Degr.  28  Mh. 


Secondly^  In  the  Triangle  A  E  IS,  all  tKe  Sides  are 

known*    1    . 

Deg,  Min,  &ec,  -^  •  • . 

;  r  A  j£  88     31    .  ly 

m.yA  B  31     36      d  > 
^BE   60    40    49 1 

Or,  ^i  S.  ^th  Arch,  to  S.  4th ;  So  t.  Angle  AEB 
Tdt.  Angle  BAE  26  Degrees  "2.%  Minutes^  as  in 
Pagezig. 

.  _  >     ,  -  -  -  -  > 

^birdljf,  in  the  Triangle  B  A  E,   are  known  the 

i)eg.  ASh,.S^c^ 

qm'Sa/?^!     ^^     ?^L    By^hichlfin/theAngleBAC 
Sides  < A C    ?5     41     tS>^    ^    '  n,         ^l  n^-       ^ 


'  / 


To  the  Angle  BAE 
Add  the  Angle B' AC 
Sum,  is  Angle  C  A  £ 


26.28  ;     ■ 

7 '  -  36 

g8     04  Compl  81  Degr,  56  Mtn. 


Gg 


■    Lajfyy 


ii5  ^e  t)o^rine  6J  the  ifbere. 

«  *■  .  . 

L^lft  In  the  Triangle  CAB^  jire  known  «he 

0  ' 

f 

Dig,  A£«.  Sect 

-*'**iAE88    31       f  bBy  which  I  find  C  E        93    2^ 
AngleCAEgS       4    00  J^  And  the  Angle  A  E  C      35     H 

Hence  becaufe  the  Perpendicular  C  D^  h\\k  without  the  Tri- 
,  angle,  it  may  feem  more  difficult  to  the  Ycmng  Tjroi  thereforO 
I  (ball  put  down  the  Opgtation* 

Andfirjt^  for  the  Segment  A  D. 

Dig.  Mitt, 

AsC.  t,  AC,     /      35    41^^5.143796    . -^ 
Ti>  Radius';  90    oo— lo.oooooo  ' 

So  C.  f.  Jngle  D  A  C  81     56-^  9,447 136 

Tot.. AD,  5     45—  9-oo344C>   ., 

EA,  add  88     3^ 

'     2=:ED  94     i6Compl.85«^44r 

Now  Jay, 

Deg.Mirt.  '/         <       *  _ 

A*G.  (*.  D  A,  the  4th  Arch,   5  46 "Co.  Ar.  0.662191        ' 

To  C.  f.  D  E,  the  5th  ;    .    85  44  8.871565         ' 

So  C.  f.  A  C,         .  35  4I  9.909692 

To  S.  CG  Latitude  South,    3  29"        .     8r.7?344i- 

Laftly,  For  the  Anglei  A.  E  C. 

'Deg,Mln.  »       •    * 

As  S.  CE,  ,  86     31  Co.Ar.  0.000803  . 

TbS.i^;7^/^CAEj  '  81     59'       .  .  9.99^/^82 

So'S.  AC,  35     41  r^by^'^^Q^ 

To S.  Angle AEC;  35     2 1  '' 9^7 62381 

/•''*■  '      "  S.  neg.Mn.  Sec. 

t'o  the  place  .of  the  Star  in  the  Head  of  ?  ^    ^  .     - . 

•      S^sittdry  .  ^9     "     ^4     S4 

Add  the  Angle  A  EC,  -     '      I        5'    21     co 

Sum,  is , Longitude  of  A/<7r J  10     17      is     54 

'  *  Example 


'I  •  1 

T^i  DoSlritfe  oj^  fie  Splmt.  :?W7 

Example  5.  jfnno  i69S,  Augt^ft  28,  at  8  Hours  10  Mi'n. 
P.  M.  at  the  Royal  Obfervatory  :at  Grepiwicf)^  thp  diftance  of 
yupittr  ftom  4he  preceeding  Shoutder  of  Aqkarius^  wasmeih* 
lured,  and  found  to  be  32  C^cgjrces!  48  Minutes  40  Seconds  the 
Star  in  >f^atfr/Ws .  Shoulder  in  ;r  19^  3'  3^',  and  having  8^ 
•38^  43n  North  Latitude  5  and  at  the  faipe  time  the  diftance  of 
yvpiur  from  thfe  following  of  the  tw9  Stars  iii  the  £{ide^  was 
"fo^n/to  be  36  Etegrteis  45  Minutes  15  Second?  5  tKi§  Star  w^ 
then  in  kf  15  Degrees  27  Minutes  14  Seconds,  with  ^6  D^grees^ 
13  Minutes  48  Seconds  North  Latitude.  I  demand  the  Longi* 
tudeand  Latitude  oi  Jupiter  at  the  Time  of  the  Obfervation  ? 
A  is  the  Place  of  the  hrftStar,  B  of  the  fecond,  and  C  of  Jupi^ 
ter^  2S  i^'the  Ecliptic,  and  E  and  F  its  Poles,  E  ^  F  S  is  the 
Equinoftial  Colure. 

Firji^  In  the  Oblique  Angled  Spheric  Triangle  A  B 

E,   there  are  known  the 

Deg,  Mm.  Sec.    v    • 
fe^^  f  p  F  f!  '  !a    II I  By  which  I  find  the  Sid9  4B 
AiigleBfiAsy    3S    '49^    ;  .41 -^^''v  7  ^'«-. 


Secondly,  In   the  Triangle  A  B)E,  are  knoyrrt  all 

the  Sides,  . 

Deg,.Mln,  Sec.         .      * 
rAE    81     21     17  ?  By  which  I  fin*  the  Angle  BAE 

lAB    41      7     oo>     '^       ^     **  I 

G  g  ^  ,  Thirdly^ 


22^  flbe  DoSiritie  tf  the  Sphere. 

TbirJlVyXn  the  Triangle  A  B  C  all  the  Sides  are 

.  Icnpwn, 

Deg,  Min.See.  ,  ^ 

•  Ja?    t\     1     '7?Bywhich  Ifind  theAn^le  BAG 

I 

Deg.  Min.    . 
To  the  Anglp       .  B  A  E    42*    40  .  » 

Add  Vhe  Angle        B  A  C*    61     54  .,  . 

5um  is  the  AAglc  C  A  E    104    34  Compl.  75^  26'. 

Lafify,  Jn  the  Triangle  ACE,  are  known  thc^ 

* '       ♦       •     (    * 

Deg.  Attn,  Sec. 
q;j^5AE,8i     21,     177  Deg.Mtft. 

^*^$AO    32.  48    40  >  By  which  I  find  CE       90    28 
Angle  C  A  E    104     34    00  >  And  the  Angle  A  E  C    3 1     38 

Hence,  bec^ufe  Jupiter  is   inj  Antecedence  of  the  Star  A, 
therefore  the  Angle  AEC   31  Degrees   38  Minutes  fubtrafled  * 
from  the  Place  of  the  S^r  A,  will  give  the  Place  of  Jupiier  ii^ 

Longitude.         '  •  '  . 

S.  Deg,  Min.  Sec.  -     * 

Place  of  the  Star  A  is  }0     ig       3       3 

Angle  AEC  Sub.  i       i     38     OQ 

"Phceoi  Jupiter  9     17     25       3 

And  Latitude  South  00     00     28 

Example  6/  Jmo  1688,  AferrA  30  D.  ji  Hours  40  Min, 
'  P.  M.' at  the  Royal  Obfervatory  :xt  Greenwich^  the  diftance  of 
Saturn  from  the  Lyon*s  Heart,  .was  found  by  Ob(brvation  56, 
Degrees  iS  Minutes  15  Seconds;  this  Star  (noted  by  the  Letter 
A  in  the  Scheme)  at  that  fime  was  in  si  25  Degrees  29  Min^ 
40  Seconds ;  an4  having  26  Minutes  3^  Seconds  North  Lati- 
tude, and  at  the  fame  Time  the  Diftance  of  Saturn  from  ArSiu^ 
rus  was  found  p  b«i  28  Qcgree^s  31  Minutes,  Ar^urm  at  that 
Time  bejng  in  ^  19  Degrees  52  Minutes  1 2  Seconds,  and 
and  havjng  30  Degrees  .57  Minutes  INorth  Latitude  j  this  Star 

.4,-......  ^  ."I  ,  «^  ••-.. 


^^  ipidShine  of  the  Sphere. 
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in^jthe  Scheme  is  repreiented  by  B,  and  Saturn  bjr  C;  I  demand 
th^  Longitude  and  LaKtude  ol^  Saturn  at  th.e  timQ  of  ^ 
Obfervation,  *^     .1  •    \ 


l-v. 


:  E  a»:F  V  J^qjrefcntsthe 
Solftitial  CoJure,  S*  ?:f  the 
Ecliptic  E  an*  F  its  Poles. 
-A  thpiyw*s'Hear(,  B  Ar!}u- 
rus^  C  tbe  Placed  of  Saturn 

jr^ed.j   ;;;    ;   . 


-     >     ^      ^  -  ■    ^- 


: ';T 


->  I 


i .  I    / » 


Jft  the  Oblique  angled  fpkeric  Triangle  A  B  E,  there 

aire  given  the  •• 


« -^  4 


; :  /  / 


Deg:  Mm.  Sifj^  '.'/»- 

Sides-T  J  f  V  ^9    32    ^y  By.  .which  I  find  the  Side  A  B 
An^eAEp    54    22    3;^^.      ^^    ^    ^    .  ,.      . 

# 

Secondly^  la  die  Triangle  A.  B  £,  are  known  all  tbor 


Sides 


Deg.  Min.  See. 
46     607 


Thirdty^  In:  the  Triangle  A  B  C,  are  given  all  the 

Sides, 


Deg,  Min.  Sec. 
B    59     46     00 
C    56     1 
C     28     3 


«     ?r  W  which  I  find  the  Angle  BAD 
I    CO  J         ^^Degr.^ZMn. 


To 


\     . 


«? 


Tie  DQ^ritff  ^  the  S/>6(rfi. 


To  ttc  Angle  B  A  E 
Add  the  Angle  BAG 
Sum  is  the  Angle  C  A  E 


53  50 
33  ^8 
87     18 


L^lfyt  fn  dsie  Triangle  A  E  C,  «ie  known  the 


SWwf^J^    ^i    33    ^^XS^^whidilfiniO^    \87    ,3 
•***   c  A  C    '56     18  '  15  >Compl,  IS  the  L^t.\  2     J7 

Angle CAE     87     18'    oo/'And  th«  Angle  A;E€      56 


17 


To  the  Longitude  of  the  Zjfdn's  Heart  4    25     29    40 

Add  the  Angle  A  E  C  i     26     17     00 

Sum,  i;  the  li^gitude  of;  ^^/yri^  .    l^^    21    46;^ 
With  Latitude  North-  ,  A      2  ^  37     od 

And  thus  have  I  given  my  Reader  ^  full  Explanation  of  the 
^  Method  for  finding  the  true  Places  of  the  Planets,  by  Icnowing 
dieir  Diilanoe'fikun  the  fixed  StaiB  f  and  by  whi^h,  if  he  i$  but 
fiirnifbed  withr  a  .good  Aftronomiq^il  Quadrant,  and  is  careful 
,to  take  the  Diftances  true,  he  cannot  mils  of  the  true  Places 
of  the. Planets;  becaufethe  Method  is  pounded  uponundenia* 
Nb 'Principles!'  VndA  JVletho^.  l]|iave  f^SiowPi  in  Compiling 
the  following  Tables;  and  I  doubt  not  but  you  will  find  the 
Places  of  the  Primary  Planets  tQ  ag;r^  vr'ith  Obfervation  in  all 
P^rts.of  their  Orbits,  as  I  have  often  proved*:  ,B^t  the  Moon. I 
dare  not  fo  much  feoaft  of,  fiir^  want  of  more  Qbfervation3  j 
for  it  requires  Ik>  Itfs  dian  194400  Obfervations  to  Compleat 
her  Theory  i  that  is,  in  every 'Minute  of  tiie  Zodiac,  and 
throughout  one  Revolution  of  her  Apogeon.  And  I.dare  boldjy * 
affirm,  that  thene  is  not  any  perfe^  Theory  of  the  Mc>on  ex- 
tout ;  but  in  Time  I  hope  it  will  he  compleated.  ^ 


P  R  O  B 


.;v."4.. 


^e  D0fint  ^  ibe  Sphere. 
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'     >       '    » 


Given y  the  Latitude  and  Declinatipn  cf:  a  St^ir  or 

Cornet^  to  find  its  Longitude. 

•         ■      •♦  •  • , 

Example.  "Anho  anteXUhftftum^f)/^  Xifnqchafts  ohttrvtA  (za 
related  by  Sberbone^  Fol.  I2.  V.  W'lng^  ^^^^  Fol.  S6,  and 
Street^PsLgt  i6.)  the  Pleiades  to  have  14  Degrees' 30 Minutes 
North  Declination,  with  4  Degrees  NortK  Latitude.  I  de- 
mand then  their  true  Place  in  Longitude? 

.-  ••        •       V^    •    '     '        Projeaion,   Let  P  SB  '^  ^ 
■'         "  >■     • -:  rdpfefent  the Solftitial Colui-e, 

'  ^.  iK  «Yj  the  Equinoftial,  P  aiid 

".  S  its' Poles;    225     yf    the  E- 

^  -ys.  >^  cliptic,  E    and   F    its  Poles; 

^^^^\     ^     >rX^.  draw  PA  Si    ^fid   MAF,td 

'.  imerfeft  each  othfer-at  A  rrt 
the  given  Decliiiati^H  tnA. 
'  Latitude;  Efi'A^  oWhjptedn-: 
gled'  iphiific  Triartgte^'  APE 
there  are  known  P  E,  the 
conftant  Diftance  of  the  two 
Poles^  ftj  De^i^eeb'  ^9  Mml 
A.P  tbe  Cdm^iement  of  fihd 

-     Declination  75  Degr.  30  Min. 

■  -y    '  and  A  E  the  Complement  of 

-'^  the  Latitude  86  Degrees,  to 

find  the  Angle  A  E  P^  the  Longitude  of  the  Pleiades  from  the 

SolfHrial  Cohire.     By  the  I'lth  Cafe  of  oblique  angle  fpheric 

Triangte,  the  Work  ftands  thus  : 


V 


»«    "      I 


^    ...  J 


jy«t 


I^a 


,vr/7»tf,  DdSfim  oj  fbe, Sphere. 


A  E    86    CO 

-A  P    75     30 

E  ' 23    29 


.  ^i 


i«M*l> 


V.  .   ,  . 


Z  184  ^  59 

,  Half    92    29  Complemeiit  87  D^r.  ji.A/m., 
APfub.    75     30  . 


X    t6    59 


AES,     '       T    . 
PES. 

i  ZS  I 

-  • 

Z  of  th^  Logairithms 

Half  is  C.  f. 
Doublec^  is 


Deg.Xtin. 

86    00  Co.  Ar.  0.00105:9 

23^29    Co.  Ar.  0.399591 

31  _  •  9-999592 


j6  .  59 


9.4^S52a, 


•i»-* 


,  ^  >   19.865764     \ 

31      3       >.QJ^W2  ,      , 

62       6  thej-  Angle  A  EP  ;  'wWen 

fubtra£ted  froj»>  the  Colore  leaves  Y  27  Degrees.54  Minutes  t4p 

Ix>ngitudeof  theP/rfti^^t  the  time  of  the  ObfervatiQii.  >        [ 


»  », 


y 


'  V  5.  D;iM:  S. 

Longitude  of  the  \^/tfjAj  after  Ch"ft  1727  Years  i  26  10  58 
Longitude  of  the  P/m^/j  before  Chrift  294Yeac&i)  27  54  00 


Sum 

« 

2021 

1    0  28  16  53 

» 

'    '     *.  ,60  • 

- J 

• 

rl696-- 

60 

2021)101818(50^' 

•  ■ 

By  which  I  prove  the  Annual  Receffion  of  the  Eqninox  to  be 
50  Seconds,  as  I  have  inforted  in  the  following  new  Tables. 
See,  the  Table  of  the  Proceffipn  of  the  Equinox.  Vol.  2.  p.  4. 
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PRO  B,   XLiy. 

Given y  the  Latitude  t)f  the  Pl/ice,  and  the  Time  0/ 
the  Day  or  Nighty  to  EreB  a  Ccekfiial  Scheme^ 
according  to  Regiomont^nus.     See  Page  189. 

The  principal  Authors  which  have  gtven  their  Opinions  con- 
cerning the  dividing  of  the  Heavens  into  twelve 'Parts,  which 
they -call  Houfes  are,  (i.)  Ptolemy  \  (2.)  AUabitms  ;  {7,.)Cam-s 
^kMi»ii    i^:)   Rfigi^mmtaim.5^    which. laft  is  generally' received, 
iiwl  Rfled,  ihe  Rsitional  Wtty  of  ^Rjs%\om2iCiVSin\xs.     "' 

•  ....  1..  Pt^&wy^dvifes,  that  the  Heavens  (hould   he  divided  into   > 

twelve  Houfes  by  domifying  Circles  of  Pofitlon  dra\Vn  through 
.4iiC  Poles  C)f  th'j  Ecliptic,  and  through  every  30  Degrees  the re- 
'  ^f,  bj^cmifig  to  reckon  at  the  Afcendent,  and  counting  every 
30  Degrees  9f  the  Ecliptic  for  the  Space  of  one  Houfe. 

a,  Alcabittus  would  baye  the  Houfes-of  Heaven  to  be  divided 
by  domifying  Oircle«y  or  Circles  of  i^ofition  drawn  from  the  . 
Poles  qf  the  World  through  every  30  Degrees  of  thcEquinoc- 
tialj  beginning  at  tlie  Point  of  the  Ediptic  Afcending ;  and 
counting  30  Degrees  upon  the  Equinoftial  frona  thence,  to  be 
the  Cdfps  oF  the  feveral  Houfes. 

3.  Campanus  divides  the  12  Houfes  by  the  Circles  of  Pofitiops 
.     paffing  through  ^each  30  Degrees  of  the  Prime  Vertical  Circle, 

or  Assimuth  of  Eaft  and  Weft  ;  and  where  they  then  cut  the 
Ecliptic,^  are  th^  Guips  of  the  feveral  Houfes. 

4.  Sugiom^ntanus  divides  the  Hpufos  of  Heaven  by  Circles 
cif  Pofition  paffing  through  the  interfe<9:i0n  of  the  'Meridian 
and  Horiion,  arid  cutting  t-he  Equii»o<dial  in  every  30  Degrees 
from  the   Afccndent,  and  the  Point  where  they  then  cut  the 

/Ecliptic  are  the  Cufps  of  the  feveral.  Houfes  :  And  to  6nd  thefe. 
Points  of  the  Ecliptic,  is  what  faiis  direftly  under  the  Denomi- 
nation of  the  Do<5rine  of  the  Sphere-;  which,  when  you  are 
acquainted  readily  how  to  perform  for  any  tirnet>f  the  Day 
or  Night,  will  be  the  only  help  to  Learn  you  to  know  the 
CprifteJlations  of  Heaven,  and.  thereby  readily  to  know  any 
Star  -or  Planet  when  yoy  fee  them  in  tlie  Heavens  ;  which 
is  the  main  End  and  Dcfi^n  of  this  and  the  following 
Problem. 

'    .     ^     •  H  h  Alorintis 
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TTie  DoSiriae  of  the  Sphere. 


MormuSy  divides  the  Heavens  by  Circles  of  Pofition  paffing 
through  the  Poles  of  the  Ecliptic,  by  which  he  can  fet  a  Figure 
of  the  Heavens  in  the  Polar  Circles* 

His  AN  A  LOG  r  is. 

As  Radius 

To  the  Tangent  of  the  Afcenfion  erf  the  Houfe,' 

So  is  Co.  Sine  of  the  Oblit}uity, 

To  Tangent  of  the  Arch  in  the  Ecliptic 

.  Example.  Anm  1728,  Auguji  28  Days  10  Hours  41  Min. 
apparent  Time,  at  Londm ;  I  would  know  the  Points  of 
the  Ecliptic  where  t^e  Circles  of  Pofitions  interfe£ts  it  j  and 
alfo  what.Conftellations  and  Stars  are  above  the  Horizon,  and 
what  are  below  it  ?  •  .        " 

N.  B.  The  Horizon  is  a  Circle  of  Pofition  for  the  Afcen- 
dent  and  Defcendent,  and  the  Meridian  for  the  Adidium  CasJi^ 
and  Lnum  C<elu 


PROJECTION. 

With    any   Convenient 

Radius  of    the   Chord  of 
,  69  Degrees,  draw  the  Pri- 

initive   Circle    N  W  S  E,    ' 

which    here     reprefenteth 

the  Horizon  of  the  Place  : 

N  Z  S  the  Meridian,  W 

Z  E  the  Prime  Vertical,  or 

Eaft   and  Weft  Azimuth. 

Then  becaufe  the  Equinoc- 
tial at  Londdn  makes  an  > 
Angle  with  the  Horizon  of 
.  38,  Degrees  2?  Minutes, 
take  the  Secant  there6f, 
and  draw  W  A  E  for  one 
half  of  the  Equino£tial  un- 
der thef  Horizon,  and  W 
BE  for  the  I  other  half  a-.  ' 

bove  the  Horizon :  Then  by  Prob.  2.  of  fpheric  Geometry 
find  the  Pole  of  the  Equinoaial  W  B  E,  which  is  at  P  ^  take 

■»        •  •       .     the 


«  1 
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the  Chords  of  30,  and  60  Degrees  Severally  and  fet  thf  m  from 
S  to  C  and.^,'  ii  .Ruler  laid  from  P  to  C  and  i,  will  give  the 
Places  in  the  Equinodial  whfire  the  Circles  of  Pofitron  muft  cut 
It,  and  interfeftthe  North  and  South  Points  of  the  Horizon  at 
NandS;.  •        . 

Lajily^  To  draw  the  Ecliptic,  you  muft  by  Prob.  34.  find 
the  Cufp  of  the  Afcendisut,  and  by  Prob.  4.  its  Amplitude, 
and  by  Prob.  32.  the  Angle  of  the  Ecliptic  and  Horizon.  By 
help  of  the  Chords  fet  offy  the  Amplitude  from  E  to  25,  and 
from  W  to  ys^y  take  the  Secant  of  31  Degrees  23  Minutes,  the 
Angle  that  Ecliptic  makes  with  the  Horizon,  and  draw  ss  sO:  >:f 
and  S  <r  Jcf  for  theEcliptic;  And  where  the  Circles  of  Pofitjon 
N/ S  andNGScut  the  Ecliptic  on  one  Side  of  theMeriT 
dian,  and  N  K  S,  N  L  S,  on  the  other,  are  what  we  are  feek- 
ing,  and  are  vulgarly  called  the  Cuffs  of  theHoufes.  Now  to 
find  the  faid  Cufps  by  Trigonometry,  you  muft  obferve  the 
following  Steps^ :'     ■  * 

Firji  Note,  in  the  Latitude  of  51  Degrees  .32  Minutes  North 
when  So  Afcends,  the  Amplitude  1539  Degrees  52  Minutes, 
and  the  Angle  Orient  31  Degrees  23  Minutes.  See,  my  Uranq- 
fcopia^  Page  291. 
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Given  Time  Apparent  1728,  Jug. 
Equation  of  Time  fub." 
Equal  Time 
'  Sun's  Place  then 
Sun's  Right  Afcenfion 
Apparent  Time  from  Noon  add 
Sum,  is  Right  A.  Mid-heaven, 
Add 

Oblique  Afcenfion  1 1  th  Houfe 
Add        .    '        . 
Oblique  Afcenfion  ^2th  . 
Add  ' 

Oblique  Afcen,  Afcendant 
Add'   ' 

Oblique  Afcen:  2 
Add 

oblique  Afcenfion  3 
Gomplemeht 


D. 
28 

28 


H. 

10 

00 

10 

.  16 

167 

160 

327 
30 

357 

39 
27 

30 

57 
30 

87 
30 

117 

62° 


2 

38 

21 

28 

IS 

43 

GO 

43 
00 

43 
00 

43 

00 

43 

00 

43^ 


5. 
00 

52 
8 

54 

00 

00 

00 
00 
00 
00 
66 

00 
00 

00 
00 
00 

00 


17  fliortof  £8^ 


The  Work  being  thus  prepared,  the  next  thing  to  be   done, 

is  to  find  the  Elevation  of  the  Pole  above  each  Circle  of  Pofition 

'^       .       '  H  b  2  '  which 


2^6  .   7 be  DcSirine'of  thi  Sfhen. 

which  in.  the  Projeftion  arc  equal  to  the  Complement  of  tbe^ 
Angles,/  h  E  and  G  /  E  5  that  is,  the  Interfe6lton> erf' the  Equf^ 
no(5lial  and  Circles  of  Poficion.       • 

And  firft,  in  the  right  angled  fpherical  Triangle  E  /*  b 
there  are  given,  the  Angle  /  E  A,' the  Latitude-of  the  rhxm 
51  Uegrees  32  Minutes,  and  E  A  30  Degrees,  to  find  the  An- 
gle /  h  E.  But  here  I  muftgive  you  to  underftand,  that  this 
Triangle  h  f  ILy  is  not  the  Triangle  it  lelf  in  wfricb  the 
things  xgiven  and  required,  lie  ;  but  the  oppofite,  and  con- 
fequdntly  the  Complement  of  the  things  given  and  rec^ired  :  . 
Therefore,  bccaufc  a  Complement  falls  upon  -a  Complement 
(according  to  Lord  Neper* s  Catholic  PrspofiUon)  I  take  the  Sme 
'  of  A  E,  and  the  Tangent  of  the  Angle  f  A  E  ;  and  by  Tranf- 
pofition,  that  the  Radius  may  come  firft  in  the  jfnakgy^  I  take 
the  Tangent  of  the  Angle/ E  hy  and  fay  for  the  3d  5th,  9th  and 
jith  Houfts  thus: 

•  *  * 

Deg,  Afm. 
As  Radius,  ,  90    00 — 10.000000 

To  S.  Circle  Pofition  from  the  Meridian  ;-,  30     00 —  9.69&970 
So  t.  Latitude  Given,  51     32 — 10.099913 

To  t.  Height  Pole  above  Circle  Pofition,    32     11 —  9.7988^3 
Its  Complement  is  the  Angle  G  /E  57  Degrees  49  Minutes.  - 

^eemdly^  For  the  Elevation  of  the  Pole  above  the  Circle 
of*  Pofition  of  the  2d,  6th,  8th  and  12th  Hatfe^,  in  theTri-* 


angle  1  G  E. 


ANALOGY. 


As  Radius,  90     00— To,oooooQ 

To  S.  Circb  Pofition  from  Meridian  ;  60    00 —  9-^17531 

Sot.  ^iven  Latitude,  51      32*— 10.099913 

To  t.  ileight  Pole  above  that  Cfr.  Pofition  47     2?— ■10,037444. 
]t^  Co?nplement  is  the  Angle  /A  E.42  Degrees  32  Minuted. 


% 


I .  For  the  Cufp  of  the  i  oth  Houfe^ 


In  the  right  nngled  fpherical  Triangle  *y*  B  ^,  are  g;iren,  B  <y* 
the  right  Afcenfton  of  the  Mid-heaven  from  ^  32^  17' and  the 
Angle  B  ^V  ^  the  Obliquity  of  the  Ecliptic,  to  find  q  v  the  dif- 
taiice  jn  the  Ecliptic  of  the  Cufp  of  the  icth  from.  Y. 

ANA-. 


The  DoSiritu  aj  tU  Spberfy.  ';  SI  w 

A  TSIji  hOG  T, 

Dig,  JUSn. 
Ast,  B  V,  R.  A.  3^    17—  ♦*)a5S7 

To  Radius  J  ^o  *oor— TO.aoaoo*^ 

So  C^  C  AngU  B  V  j,  '^3    29—  9-962453^ 

To  C.  t.  f  r,  a+v  34— M'»6989«^ 

Or^  by  ^ranfpijli^ony  fay^ 

Dig.Mifi» 

As  Radios^  90  0io-«^M,4ooboo 

ToC.  <.iEL  A^  Af.  C  32  17-^10^199443 

SoC.  C  Oh&piJE^,  13  2(9--^  9^H53 

To  C.  t;  of  dift.  from  Y".  Sub.  34  34^10^  161 890 

Froih  12  ^  00  ooi 

Sub,  the  Diftantfe  =  i       4  34 

Cufp  loth  Houfe  10     25  26 


2,  For  f be  Cujp  oj  the  iithMoufe^,  See  page  190. 

IntheoWfque  anglai  fpherical  Trian|^e  11,  vj^  are  given 
I  V)  ^  Degrees  17  Minutea  tbeCodM^ement  obUaue  AC:enfion 
from  Ariis^  the  Angle  V  f  11,  122  Degrees  n  Minutes,  and 
the  Angle  11  V  1,  tbeObb'quky  of  the  Ecliptic,  to  find  11  ^j 
that  is,  the  Diftance  of  the  Cufp  of  tiie  Eleventh  in  the  Eclip- 
tic from  Artts. 

By  the  third  Axiom  Of  oblique  angjed  ijpherical  Triangles  tbft 
Work  flands  thus : 


From  a  Semi- circle 

Take  the  Angle  G  /  E 

Remain  Angle  Y*  i\ir 

An^le  1 1  cy*  I  add  and  fub. 

Sum 

pifterence  q8     42  #=        4q     21 

Obh'que  Afccnfion  Houfc 

Half 


Dtg,  Mm. 

rSo  00  ' 

57 
12a 

49 

II     • 

23 

145 

98 

357 
178 

29       0 

42*=   49 

43 

51  CopipI.  J 

Now 


2Z^ 


Tie  DoSrifu  tfthe  Sphere, 


Now'  isgr, 

Dig.Min. 

As  S.  fcalf  Z  Af^Us^  72    50  Co.  Ar.  0.019792 

To  S.  half  their  X*;  •  49    21  9.880072 

So  t.  half  Ob.  Afc.  Houfir,  '9      '     •  8.302634 

To  t  half  Xof  II  ^  and  11  /  o    55  8.202549 

«  Say  again^ 


AsC.f.  half  Anglis 

Jo  C.f.  half  their  X; 

So  t.half  Ob,  Afc.  Houfe, 

To  t.  half  Z  Sides,    . 

Halt  X  Sides  add 

Sum,  fub. 

From 

Remains 

Point  in  the  EcIIpticwhere  the  Circle  of  Poiltiod  cuts  it. 

3.  For  the  Cujp  oj  the  izth  Boufe. 

In  the  oblique  angled  fpheric  Triangle  v  h  f  zvt  known 
PT  *,  the  oblique  Afcenfion  of  the  12th  Houfe  27  Degree? 
43  Minutes,  the  Angle /"  r  *>  the  Obliquity  23  Degrees 
29  Minutes,  and  the  Angle  v  A  y;  the  Angle  formed  by  the 
Circle  of  Pofttion  and  Equinoflial  137  Degrees  28  Minutes, 
to  find  the  Diftancc  in  the  Ecliptic  nr  f^  the  Cufp  of  the  12th 
Houie. 


Deg. 

Min, 

1 

» 

. 

73 

50 

Co.Ar 

•  0.539554 

1 

49 

21 

t 

9.8x3872 

\ 

I 

9 

8.302634 

2 

36 

i},656o6o 

• 

0 

55 

« 

s. 

3 

31 

* 

12 

00 

00 

It 

26 

29 

Cufp  , 

[  ith  Houfe ;    or 

OPERATION. 


( 

Deg. 

Min. 

From  a  Semi-circle 

180 

00 

Sub.  Jtngle  f  hE 

42 

32 

Rem.  Angle  T  h  f 

m 

28 

Add  and  Sub.  Angle  f  t 

b    23 

29 

Sutn  , 

16a 

57  i^  86«'  28' 

Diflference 

"3 

59  i  =  56     59 

Oblique  Afcen.  Houfe 

.  27 

43 

Half 

13 

51 

N(fw 


*■ 


\fli^  p0rin6  tf  the  Bpbetel    ^      «39 

\  • 

I  *      •  ft 

r 

Heg.  AtitL 

As S.half  ZAfiglfs         .  80  •  28 Co. An 0.006039     . 

ToS.haffX  ^i  59  ^(♦9^3S09 

So  t.  half  Obli.  Afc.  Houfe  13  51        ^    ^^,391907 

To  t.  half  X  of  the  Sides     i  x  51  ;  ^-3*1655 


•i.. 


Say  again^  '      , 

Deg^  Attn. 
Af  C.  f.  half  Z  AngUi    %t^     28  Co.  Ar.  0^780884  >•   <.    > 
T6  C.  t  hM  their  X ;       56  -  59  •;  9-736303      *  . 

Sot.  half  Ob.  Afc.  Houfe,  13^  5i  .  9-39?t9P7 

To  t.  half  Z  Sides,  39^     2  9-909094 

Add  half  X  Sides  14:  51^        .       '    .     '^ 

Z=Side<r/.  S.    so'  53  ' ^   - 

That  is,,   ...         ,J  .;tb    53  the  Cufp  of  the  i2th  Houfe, 

•  or  the  Point  of  the  Eclfptic Vhere  the.  Circle  ^i  Pofitipn  ciifs 

•it.    \^ff/^  the  S,  ftand  for  Signs,  ^ 

I  r 

.  4.  ¥orM  Qi^  of  the  AftenianU  -  ' 

In  the  Oblique  angled:  f]^hcrical  Triangle"*)?*  E  as,  there  arc 
'  given  T  E,  the  oblique  Afcenfion  of^the  Afccndent  57  Degr. 
43  Minutes,  and  the  Angle  T  E  F  =  to  the  Latitude  of  the 
Place  51  Degrees  32  Minutes,  with  the  Angle  E  ^^  S  =  to 
the  Obliquity  of  the  Ecliptic  23  Degrees  29  Minutes,  to  find 
<r  0  the  Diftance  of  the  Cufp  of  the  Afcendent  {\om  Arttu 

/qp  KR  a:t  ia:N/ 


Dig.  Mln.      . 

From  a  Semi-circle         180     00     ' 

Sub.yfw^ArSEA                  38      28 

Rem.  Angle  V  E  »          141     32 

AddandSuh.-^«^/fE  v/  23  .  29 

Sum                                165       1.1  =  82^  30^^ 

Difference                       118       3|.=:5g       i. 

• 

Oblique  Afc.  Houfe         57     43    * 

Half                                 28  .  52 

•                                 1 

• 

'Now 


<940  .^k poeirii$i '^f'^ Sphere, 

As  S.half  Z  Jf^hM     ^     82  ^Co.  Ar:  o.o6373« 

XoS.  half  their  X  50  ,1,;.        ^*933.'i« 

So  t  half  Oblique  AfcHoufc  28  «  ''         9*741006 

Tot,  half X of  thp Sides      25  28  9677938 

ISay  agatrt'g 
.  .  2)i5p.  JW/»i  .... 

As  C.  f.  harfZ  \fft^eij       •  ^2     30  ^o.  J^n    0.884302 

ToC.  f.hilf  theif  1^  ;  59       I  ^                9.7116^ 

So  t.  half  Ob.  Afc.  Houfe,  2^    5 1                 9*74^<>69 

To  t.  half  Z  Sidcsi  *  65     17             '    la  33^97 

Add  half  X  of  the  Sides  2^     2^' 

X:=:SidcY2^^  go    4y     *" 

Tha^is,           '  ;28  '00;  45^'>P^"<P.oftbp-Afceiid€nt, 
or  tfap  Point  where  theTIorlzon  ^ts  tbe  ^cSpfu;  at  the  given 

-^  Time  and  Piace.  '       y     ' 

In  tjbe  obliau^. angled .  ^erical  Txiangle  <^,2.R>  ;i|^Jcppwn, 
Vi!  R  the  oblSjueViK^nfion  of  the  Houfe  B7  I3tegi»e5  43  Min. 
the  Angl^  of  the  Circle  oi  yofixioa  wj^th  tije  JEqumi^ial  ^2  R  i^i 
42  Degrees  32  Mihu^es,  aud  the  A»gle  2  «^  R  23  Degrees 
29  Minutes,  to  find  1^  2  in  theJEk%tic^  ^^tiiS^sm^^^  €^ 
Cu(p -from  Z*^r^. 


■  4       y  •  t   ^  ^    4 


.,:jOi»lK  R  AfT  I)ON. 

From  a  Semi- circle   '        i&o  'o& 

Sub.  -^w^y^r  2  R  :c:  42  32 

Rem.Obtufe^ffjj^/^atR'    137  28 

Add  and  Sub.  Jngle  2  tCfc  R   23  29  v 

Sum  1^0  57i=8o^  28A 

j;)ifFerence  113  59^=556    59 

Oblique  Afc.  Hbufe  87  43       - 

Half  ;       43'   5x 


Now 


3^  if^J* 


As  S.  half  Z  Angles^  80  *  28  Cow  Ah  b.006639 

To  S.  half  X,  56    59  9-923509 

&  t.  half  Oblique  Afc.  Houfc  43    51  .   9,984s6a 

To.t.  half  X  of  the  Sid^  ^     39     15  9.9 1 2 1 1 o 

AsC.  thalfZif^i/)    ^  80  28Co.Ar.    6.7808^4 

a^o  C.  f.  half  their  X  j  56  59^ .  9.7  36303 

«bt.  halfOb.A.  Hcftifc,  .  43,  51  9.98^564 

To  t.  half  Z  Sides  72'  26,  io. 499749    ' 

'AddhalfXof  tbeSMes       39     ^5  ^         •   ,^ 

Sum,  from  '     c^     itt     41 

^kje'ft-wtiy  shj       90     00 

&ematto«  *  S      %i     4riheCufpof  the  S)eGond»  or 

the.  Point  of  the  Ecliptic  where  the  Circle  of  Pofition  cuts 

.-. Uftly,  F(r  fi^^  Cujp  x)f  iU  TMrJ  Houfe: 

ih  the  oblique  angfed  fpheric  Triangle  a  .3  T,  thete  ire 
knowrt,  the  oblique  Afcenfion  of  ^e  IlOufe  117^  43^  in  the 
lequino^lal  Ji:  T  E,  the  Angle  ^  T  3  made '  by  the  Circle  of 
^Ittrbxi  and  Equttioitial  57^  49',  and  the  Obliquity  of  the  ^ 
'  Ecliptic  =  to  the  Angle  T  ^^  3  =  23^  29',  to  find  the  l>3liancc 
^  3  in  the  EcUptic 

D  PE  R  A  t  ID  N. 

IPitJin  a  Semi-circle  ^     180  00 

Takethey/«j^/^;a  T3      57  49 

Reft  Obtufe  :^«^/^  at  T  122  ii        ' 

Add  and  fub!  Obliquity    23  2^ 

Sum  145  40  4  ==  72*  50^ 

Difference  98  42  i  s=  49     21  ^ 

Oblique  Afc.  Houfe         117-43  _     *   ' 

li  •     iWW- 


■*     •   •  1 


-5-r-  1.  -•« 


24^ 


7pe  DoSirine  of  the  Sphere^ 


Now  y&y> 


As  S.  half  Angles, 
To  S.  half  their  X;  • 
So  t.  half  Ob.  Afc  Houfcj 
Tot.  half  X Sides, 


Deg.  Min. 

^  72  50  Q>«  Ar.  0.019792 
49    21  9.880072 

58    51  10.218654 

52    43  10.118518 


Say  again^ 


Deg. 

Min, 

As  C.  f.  half  Z  Angkst 

72 

50  Ca  Ar.  >  0.539554 

To  C.  f.  ha\i  their  X, 

.49 

at               9.813872 

So  t.  half  Ob.  Afc,  Houf^ 

58 

SX              10.218654 

'Vo  t.  half  Z  Sides, 

75 

00  :  .       jo.57^80 

Add  half  X  Sides,. ' 

52 

43              1             * 

Sum 

127 

:43 

Sub.  4  Signs  == 

120 

00 

That  is,                  SI 

_^7 

.43   the   Cufp  of    the 

third  Houfe,  or  the  Point  of  the  Ecliptic  where  the  Circ^  of 
Pofition  cuts  it. 

* 
Thus  have  I  given  you  a  Method  of  ereAing  a  Figure  (as 

they  call  it)  by  the  Do^farine  of  Triangles  ;  in  which,  -you  are 
to  obferve,  that  if  you  keep  in  the  Latitude  of  London,  the  half 
jS^m  of  the  Angles,  and  alfo  the  half  Difierence  is  unalterable, 
and  therefore  being  once  Colledied,  and  to  them  their  Sines 
and  Co.'  Sines,  as  is  here  fet  down,  it  will  greatly  (horten  the 
Work  when  you  have  occafion  to  iet  a  Scheme  for  theiame 
Latitude. 


Latit.  51*^  32^  North 


Houfes. 


50  S.  Co.  Ar.  0.019792 
21 S.  9.880072 

30  S-  Co.  Ar.  0.003731 

iS.  9-933Ht 

28  S.  Co.  Ar.  0.006039 

59  s.    ,  9-9^3509 


And 


The  Do&rine  of  tke  Spber^i 


Hi 


, ,  And  thus  by  the  above  Calculation'  I  liave  found  the  Cuip 
•f.  the  Twelve  Coekftial  Houfes  to  be  as  here  follows.  ^ 


►    7*10  IJoufe  is    ;r  25     26 
7  II 


t  > 


The  Cufp  of 


12 

I 

2 


{ 


And  the  Ctifp  of 


4  Houfe  is 

5 

6       ,    . 


7 
8 


\9 


K  26 

29 

a  ^° 

53 

25  00 

45 

®.  21 

41 

a  7 

43 

SI  25 

26 

t»R  26 

29 

"I  20 

53 

V  00 

45 

V  21 

41 

-   ?■ 

43 

Notiy  You  need  only  to  ■  calculate  for  the  Cufps  of  the  fix 
Houfes  mentioned  firft  above;  for  the  Cufps  of  the  other  fix 
are  always  the  fame  Degree  and  Minute  of  the  oppofite  Sig^n. 

An4  thus  have  I  giVen  you  the  Face  of  the  Heavens  at  the. 
Time  and  Place  propofed  ;  where  if  it  be  a  clear  Night,  and 
you  will  but  take  the  Pains  to  caft  your  Eyes  up  to  the  Heavens, 
you,  may  fee.  Ar£turus  near  fettihg  in  the  Weft,  and  above  him  • 
you  may  fee  ^Hercules ^  LyrOy  the  Eagle^  and  Swan^  all  North- 
Weft  ,  and  on  the  Meridian  is  Pegafus^  the  fVatBr-hearery  and 
Planet  Saturn ;  all  ithe  other  Planets  are   under  the  Horizon, 
bdt  Jupiter  is  near  Rifing.     Look  South-Eaft,  and  you'll  lee  the  . 
Whale ^  and  above  him  the  Ram^  and  above  the  Ram  Andromeda  ; 
look  a  little  moteNortherly,  and  you  may  fee  the  Bull  2in6 Pleiades  $ 
abpve'them  is  Perjeus^  and  above  Perfeus,  is  CaJJiopeia  in  herChair  ; 
on  the  Meridian  between  the  Zenith  and  north  Pole  is  Cephas  ; 
look  a    little  more  North,  ancf  you  m,ay  fee  Hercules  and  the 
Goqt^  with  that  glittering  Star  Capella  about  26  Degrees  high  j 
and  between  the  Pole  and  the  Horizop  you   have  the  Great 
Bear,     Thus  is  the  Spangled  Canopy  of  Heaven,  reprefente^- 
to  your  View  at  the  Time, and  Pl^ce  above-mentioned  5  which 
will  be  nearly  fo  every  29/A  Day  of  Auguft  for  this  Age.     But , 
by  Reafon  of  the  Sun's  apparent  annual  Motion,  which  is  about 
60  Minutes  a  Day,  the  heavenly  Bodies  feems  to  Rife,  Culmi- 
nate, and  fet  about  4  Minutes  foooer  every  Day  ;  becaufe  one  . 
Degree  154  Minutes  in  Time/ which  in  15  Days  makes  ©ne 
Hour  s  aad  tbys  you  may  reckon  all,  the  Yeer  rouncf  15  Days 
♦  1  i  2  .     ^ 


«44 


7be  Do&riw  0/  the  $pben^ 


to  an  Hour :  Which  Method  will  fenre  weH  enough  for  com- 
mon ufe  to  learn  you  to  know  the  Conflelktson  apd  fixed  Stars '; 
for  by  knowing  at  any  time  iwrhat  Sign  isiAfcending,  Culmi- 
ijiating  and  Defcending,  and  then  by  lookins;  in^'o  die  Catalogue 
of  Fixed  Stars,  you  will  th€re  ice  what  Stars  are  at  that  time 
in  that  part  of  the  Heaven,  i.  little  Praflice  in  which  will 
make  you  as  well  acquainted  with  them,  as  you  are  with  your 
famifiar  Friends,  or  with  any  one  you  know  paffing  along  the 
Street; 

'By  the  Tables  of  Houfes  in  Mr  Parker's  Epbemerisi  yon  may 
readily  find  what  Signs  are  in  aijy  part  of  the  Heavens,  at  any 
Time:  Thus  with  the  Sun's  Place  enter  the  Column  under  lo, 
and  right  againft  in  the  next  Column  pn  the  left  Hand  is  the 
Sun's  Rights  Ai<;enfion  in  Tim^,  which  add  to  the  time  of  the 
Day  or  Night  propofed;*  which.  Sum,  if  lefs  than  24  Hours^ 
ieek.  in  tbb  Column  under  t\\t  Sun's  R.  A.  in  Time ;  but  if 
the  Sum  exceed  24  Hours,  take  the  Overplus,  and  right  againft 
that  Number  towards  the  right  Hand  are  the  Cufps  of  the  10th 
Jith,  l»th,  ift,  2d,  and  3d  Houfes.       ' 

Example.     Anno    X728,  Augufl  28  D.  xo,  h.  41'  P.  "M.  I* 
^y^ould  know  the  Cufps  of  the  12  Cceleftial  Houfes.  perform'c}, 

by  the^TJable  of  Houfes? 

»'••■■>•■ 


'   «r 


Sun  in  .152, 1 6** .21'  5 4'' .gives  R.  A.  in  time 
Apparent  Timefrou^  Noon  add   , 
Sum 


He  ^A:■ 

*io.  41     09. 

21.    50     5,2, 


Seek  this  21  H.  50^  52".  in  the  Column.under  A.  R  (#>  in 
Timci  ^pdiright  againft  it.  on  the  right  Hand  are  the  Cufpsi 


Deg,  Min. 

lOJfA Houfes  25     26  y 

luh  X   26     29  j      And   the  Gufps  of  the.  4/A 

^  W2//7        '     p  20  •  53  I  5 /A,  6f*,    7M,  8/A,    and   9fA 

^he    I  iji  gs  00     45    ;Houfes,  arethefameDeg^ees  and 

41  I  Minute  of  the  oppofite-Sign. 

43f  ' 


I2tb 

p  20 

lA 

gs    00 

2d  . 

22    21 

:^. 

'ol.     7 

P  Jl  O  B, 


^.  ^oBrifif  of  the  S^^ 
PR©  B.    XLV. 


HI 


\GheHl  'de  Liafitudeo/  the  Phce^  and  the  ^ime  of 

;  the  Da^^^r  Nigk,  p  Sfkf&  aCal^iaJ'Scbe^ 

iy  the  DoSrine^  of  ^niaf^tfs^  according  ($  Re- 

gjomantus,  moreExpeditiQuJ^ft})m.Wfi^Jhenpn%n 
the  loft  Probkm.^  .'  / 

y/jr/?,  Obferve,  th^t;  i^  thQ.Qblique  Afcenfloni  ot  the  Hbufe 
^  lefe  than  90.  pr  in#fe  th^p  270  Degrees ;  th^qi,  add  the  Ob- 
Ijquity  of  the  Ecliptic^  ^Z  deg»  2%min.  to  the  Ijrft  Arch  givos 
the  Second.       •        .  '  > 

'~  hxipif  th^  oblique  Afcenfipn  of  the  IJou(^.  I^i  mor^  tha/i  99^ 
and  tefs  thiij  tijQ  Pegr^es,  then  fubtradl;  the  Obliquity/ of  th^ 
Ecliptic  2 j^  29^  from.  the.  firft  Arch,  gives  the  fecbnd'. 
And  ijf  thcf  fecond  Angle  be  l^f3.than.  90^,  the  diftance  in  the 
Ecliptic  muft  l^e, accounted  frpm  the  hm6.  Eqjiiaofti^J,  Pointy 
that,  tie  Obliquq  Afc^nfioxi  was,  reckoned  froip. 

But  If  the  f^oftd  Aingle  be  ijuore  than  90^$  then,  the  di- 
Ifence  in  the  l^liptic  muft  be^xei^qned  from  tJ)Qj<?ontrarjr  Eq^i- 
jioftial  Pointi  that  the  Obliquq  Afc^nfion  of  the  Houfe  wa& 
rpckoned  from.     See  Page  igp. 

Eixample,  Arm^  17^8,.  Augt^ft  :%8cJ..  lo  h,  4;/  P.  M  at 
London^  I  would  know  the  Cufps  of  the.  Tw^ye  Cqpleftial 
JHipufes,  .        ' 

.  OPERATION. 


Jnno  1728,  Auguft 
Equation  of  Time,  fub.' 
Equal  Time 
Sun's  Place 
Sun's  R.  A. 


D.  H.  M.  S. 

28  10  41  Appar,  Time. 

a  52 
28  10  38  08 

vji  16  .21  54 
167  28  00 
Appar.  Time  from  Npon  add  160  15  00 
R,  A,  Med.  Cceli  327  43  00  Compl.  32^    17^ 

Add  30  00  GO  ^ 

Ob.  Afc.  ii/AHoufe  357  43  00  CompL  2   17 

Add  *  30  00  ^CQ 

Ob.  Afc.  i^th  Houfe         ^  27  43  00 

Add  '  30  00  06  .       • 

Ob.  Afc.  Afcendent  .      ST  Ai  ^^  ^  . 

Add  30,00  00 

Ob. 


i^ 


146  Vub0  Do&rifii  $/  the  Spber€4 .     . 

Obc  Afc:  2d  Houfe.  .  '  *  87  43  o«>' 

Add  30  00  00 

Ob.  Afa  3dHpufc  117  43  00  CpmpL  62  17 

Firft,  For  the  Elevation  ^  the  Pole  aiove  each 

Circle  of  rqfition.  \ 

'  In  this  Diagram  P  tl  S  B,  reprefents  the  Meridian  of  the 
Place,.  iE  M  the  Equinodial,  P  and  SitsPoks:   10,  4,  the 
Ecliptic,  H  A  B  a  Circle  of  Pofition  30  Degrees  diftant  from 
die  Meridian,  H  ^  B  a  Circle  of  Pofition  60^  from  tlie  Meri- 
dian above  the  Horizon,  H  D   B  and  H  C  B  are  Circles  of 
Pofition  under  the  Horizon,  cutting  the "  Equinoftial  in  30  and 
^  <*  from  the  Meridian  at  G  and  A,  as  the  other'  two  do  at  e 
and  /above  the  Horizon,  where  they  all  meet  at  H  and  B  the 
South  atid  north  InterfeSions  of  the  Horizon  and  Meridian    ' 
and  confequently  are  nothing  elfe  but  moveable  Horizon ;  in 
which  the  Elevation  of  the  Pole  above  thofe  Circles  of  Pofition 
are  rcprefented  by  P  A  =:  S  C,  of  the  nth,  3d,  5th,  and  9th 
Houfes }  to  which  the  Angle  Hf  ^  iE  is  equal :  Elfe  the.  Height 
of  the  Pole  above  thofe  Circles  of  Pofition  of  the  12th    2d 
6th,  and  8th  Houfes  is  reprcferited  by  P  ^  =  S  D,   to  which 
the  Angle  at  the]  Equinodlial  H/iE  is  equal:  Therefore  to 
find  the  Elevation  of  the  Pole  above  the  Circle  of  Pofition.  of 
theTith  and  3d  Hqufes  in  the  Reft-angled  Spheric  Triangle 
H  iE  ^,  there  arfe  given '  H  lE^  the  Complement  of  the  La- 
titude 38^  28',  and  ^tf  the  Diftance  of  the  Circle  of  Pofi- 
tion  in  the  Equinoftial  from. the  Meridian  30^,  to  find  the 
Angle  HeM.  , 


A  N  A^ 


The  Do&rm  ofjtb(f  Sphere,  '^/^j 


"AN  ALO^r. 

» 

% 

ABt.H  JE  Co.  LatititudC)  38      28—  (9.900086 

To  Radius;  ,\  90  .    po—  w.oooooo 

So  S.  ^  ^,  Circle  from  Meridian    30     06—'  ^.'698970 
'    To  C.  t.  Angle  H  >  aE/  57    •  49^  '9.798884<^rhofc 

Complement  ,32^.1 1  Vis  thpEJe]Ka|^  of^^  Bok  above  that 
'  Circle  of  Polition.  :  ^  '  ,     <  ^ 

Secondly^  For  the  Height  of  the  Pole  above  the  Cirple  [of  Po 

fltion  of  the  i2tk'ajid  2d  Houfes.  *  * 


In  the  Rea-angled  fpherjc  Triangle  H  Mf^  are  given  H  JEj 
the  height. of  the  Equin^ial,  ibF  Complement  of  the  Latitude 
38®  28',  and  ^;^6o^  ,  the.dilhnceof  the  Circle  of  Pofi- 
tion  from^  the  Meridiah;  to^  find  the  Angle  H  f&j  made  by 
the  Equinodial  and  Circle  of  JPoiition. 


A  N  A  L  O  G  Y. 


■    r 

,         Dig.'AEn* 

As  t.  H  ^  Co*  Latitude  ;  .         38  >  28—  9.900086 

To  Radius;  '  .»     L  .  .90     'Oo*— /lo.odoobo 

So  S.JEf,  Circle  from  Meridian,  .        60     00—    9.937531 
To  C.  t,  Jngle  H  fJEj    r  ^  42     32 —  10,037445 

whofe  Complement  1547^28'^  the  height  of  the  Pole  above    . 
that  Circle  of  Pofition.  .... 

Note^  Thcffe  being  once  found  for  any  one  Latitude^  are  al- 
ways the.  fame  in  that  Latitude.  And  by  Tranfpofitioni  thefc 
Analogies  will  be  the  (ame  as  is  (hewed  in  Page  236. 

Thirdly^  Foj:  the  Cufp  of  the  loth  Houfe. 

In  the  Reft-angfed,  fpheric  Triangle  v   jffi   10,  there  are 
known  M,  <r  the  Complement  of  the .  Right  Afcenfion  >32** 
l*j\  and  the  Angle  jffi  T  10,  the  Obliquity  23^  29^  to  find' 
V  10  in  the  Ecliptic, 


ANA^ 


/ 

I 


\    k 


^4?  .  . ,  ^^  P^fV^I^  '^  ^re. 


.  -  •  Dig.  Min. 

As  t.  £  T*  R*  A.  M.  Coflh  32  •  17-—  9,8oo5/S7 

To  Radius  $   '  "  ,            '^  *  90  06— ^io.do6o*<5o 

So  C.  f.  -^«(fft  2E^  10,    '  .23  29 —  9.^624.53 

ToC.t^tb^'^  34  34-Tio.j6i?96 

Sub.  the  Diflai\ee .  i.    04    ^4< .  :  m. 

Rem.  Cufp  10  in  10    25     26  the  fame  as  before. 


t  -. 


I  ,t   • 


Rfflrtify,  ior  tbe  OOp  Of  Ae  ti^h  Houfe. 

AN Ai.(^'G  it      ' 

X)/^ .  min. 

As  Radius,  ...  .90    oo-«-'io.oooooo 

To  C.  f.  Oblique  Aft.  Ifouft  J  i  ^7=^  9-999655 
So  C.  t.  Elevat.  Pole  abovcy  32  11—10.001123 
To  C.  t.  of .ifte  firft  Angle,  32  12 — 10.200778 
OWiipiity  EcHfAic  ^  23  •  a^ 

Sum  is  fecond  Angle  55     4< 

-   ...  •    •    .  - 

Now  fay,   , 

As  C.  f.  Second  Angle,  55  41  Co.  An  0.248901 

ToC.f.  firft;  32  I  a              '9-9^7469 

So  t.  Oblique  Ate.  lloure^  ^  ^7                 8.600669 

To t,  of  Dift.  from  <r  '  3.  26                 8.777037 

From  12    00  00 

Rem.Cttfp  tith  Hou&  K  26^  34   , 


Noir 


/ 


fie  J)0rine  ^  ih  iS//&<irv.  :^ 

: '  •       flfthlf^  For  the  Cufp  of  the  Twelfth  UfMk. 

A  N  AL  0  Q  r, 

4 

f  :  Dig.  Min. 

As  Radius,  91^  .  oo^oi.oodooo 

To  C.  f.  Oblique  Afc.  Houfe  ;  27    43*—  9.947079 

So  C.  t.  Pole  above  Clrdlo^  Pofit.  *'-  47     a8-^  9.962560 

To  C.  t.  firft  Angle  50    55—  9.909630 

Obliquity  Ecliptic  a^  23     29 

Sum,  is  iecond  Angle,'  *"  ^          74    24 

Now  fay. 

As  C.  f.  fecQii4  Angte,  74    24  Co.  Ar.    0.570377 

ToCf.  firft  50    55  9»7990|l 

So  t.  Ob.  Aic^HouiTf.  27    43  9.720476 

Tot.  paftv  *        50    56  10.090630 

That  is,  n  ao    56   the    Cufp    of    the 

Twelfth  Houfe. 

^txthly^  fpr  the  Cufp  of  the  Afcsndeat, 

>       ANALOGY. 

Deg.  Min^ 

As  Radius,  90  00 — lo.oooooo 

To  C^  f.Oblique  Afc.  Houfe  ;  57  43-r-  9.727628 

So  C.  t.    Pole  above  Circle  Pofitionr  5 1  32 —  9. 9000  86 

To  C.  t.  firft  Angle,  67  00 —  9.627714 

Obliquity  add                                     «*  ^3  ^9 

Second  Angle                                -'  90  29  Com.  89^  31' 

Deg.  Min. 
As  C.  f.   fecond  Angle,        89     31  Co.  Ar.    2.073781 
To  C.f. firft;  67     00  .9.591878 

Sot.  Oblique  Afc.  Houfe,      57     43  10.199443 

To  t.  (hort  oi  i^  ^9     ^Z  < ^•'^^i  102 

Kk  Hence 


\ 
t 


iS^ 


five  DoSfrim  $f  the  Sphere^ 


Wenety  becaufe  the  fiscond  Angle  was  more  than  90  ibg.  this 
Difbnce  89  degr.  13  min.  is  from  A^  and  not  from  nr  contrary 
to  the  Oblique  Afcenfion's  Diftance. 

S.  Dig,  Mhi. 
Therefore  from  6  00  oa  . 
Sub.  2    29     13 

Rem.  Cufp.Alcend.  3    00    47 

Sevinthfyy   For  the  Cufp  of  the  fecond  Houfe. 

* 

ANALOGY. 


As  Radius, 

To  C.  f.  Oblique  Afc.  Houfe  ; 

So  C.  t.  Pole  above  Circle  Pofit. 

To  C.  t.  of  the  firft  Angle, 

Obliquity  add 

Sum,  is  deceod  Angle, 


As  C.  f.  fecond  Angle 

To  C.  f.  firft 

So  t.  Ob.  Afc.  Houfe 

To  t.  fliort  of  A 

From  Ubra 

Sub; 

Cuip.  2d  Houfe 


68  36 

87  43 

68  II 

6  00  CO 

2  8  II 

3  ai  49 


Dig.  Attn, 

90  CO— lO.COOOOO 

87  43—  8.600332 

47  28—  9.962560 

87  55—  8.562892 

23  29  * 

III  24  Com.  68^  36' 


Co.  At. 


0.437854 

8.560540 

11.399322 

10.397717 


Lqfifyf  For  the  Cufp  of  the  3d  Houfe» . 

ANALOGY.' 

Deg,  Min. 

As  Radius,  90  00 — 10.  cooooo 

To  C.  f.  Ob.  Afc.  Houfe ;  62  17—*  9.667545 

So  C.  t.  Pole  above  Circle  Pofit.  32  1 1 — 10.201 123 

To  C.  t.  firit  Angle,  53  32—  9.868668 

Obliquity  Sub.  23  29 

Kem.  Second  Angle                   -  30  3 


Now 


The  Do^fim  of  the  Sphered  ^51 

Now  fey,  »      . 

Deg.  Min. 
As  C.  f.  fecond  Angle,  30    .  3  Co.  Ar.  0.062687 

To  C.  f.^  firft  s  53    32  9.774046 

Sot. Ob/Afc.  Houfc;  62     17  10.269524  ' 

Tot.  from  ^b  52     34  lo.i  16257 

From  Libra.  600. 

Sub.  i  22    34 

Rem.  ft   7     26  Cufp  of  the  34/ 

Houfe. 

And  thus  you  may  expedltioufly  and  exafily  know  at  any 
Time  and  Place  the  true  Face  of  the  Heavens. 

P  R  O  B.    XLVi 

Giveri^  the  Latitude  of  the  Place ^  and  the  Dijlancex 
^  in  the  EquinoSiialy  to   calculate  Hour- lines  upon 
all  forts  of  Planes  that  have  Centers. 

For  the  Number  of  Planes.    See  Page  144.    ^ 

I  do  not  intend  in  this  Place  to  teach  you  the  whole  Art 
of  Dialling,  (for  that  would  take  up  a  Volume  of  it  felf,)  but 
only  to  {hew  the  Reafon  of  fuch  Analogies  as  relate  to  Central' 
Dials,,  that  falling  dir^ftly  under  the  Dodtrine  of  the  Sphere.    \ 

See  my  Mechanic  Dialling  lately  publijhed.  * 

FirJIy  For  the  Horizontal  Hour«lines. 

In  the  Pr^'efllon  of  the  Sphere,  Prob.,4^  Page  98,  in  th^  ^ 
Red-angled  ipheric  Triangle  C  12,  i,  are  given  C  12,  the 
Elevation  of  the  Pole  above  the  Horizon,  equal  to  the  Lati- 
tude of  the  Place  51^  32I,  and  the  Angle  12  C  i  theDiftance 
of  one  Hour  in  the  Equinoctial  15^,  to  find  th^  Side  12',  r, 
the  Diftance  of  one  Hour-line  upo^  the  Plane  of  the  Horizon.     ^ 

A  N  A- 


IJt  ^  bo3rine  aj  the  Spbeftl 

A  N  A  L  O  a  Y. 

Deg,  Min. 

AsC.t  Jngli?y                   IS     CO  10.571947 

To   Radiousj                         90     00  10.000060 

So  S.  P  12  thq  Lat.                51     3a  9.893^5 

Tot.  1 2,  I  upon  the  Plane     11     51  9.321798 


Dig*  MtH* 
As  Radius,  90    00     10.000000 

To  S.  Latitude  5  51     32       9.893745 

So  t.  Dift.  in  Equinoftial,     15     00       9.32805a 
To  t.  Dift.  upon  the  flane,  '11  *  5 1       9.3^*797 

And  after  this  inanner  is  the  Table  in  Page  102,  calculatedi^ 
being  Hours,  Halves,  and  Quarters. on  the  Horizontal  Plane  for 
the  Latitude  of  51®  52^ 

2.  For  an  Ere£k  Direct  Dial. 

•  * 

This  Plane  is  rcprefentcd  by  the  Line '6,  6,  and  ^  in  the 
Re£l-angled  fpheric  Triangle  Z  P  i,  are  given  Z  P,  the  Ze- 
nith Diftanos  or  Complement  of  the  Latitude  of  the  Plaee,  and 
the  Ai^le  Z  P  i  =  to,  the  Equinoctial  Diftances  of  the  Hour 
of  one  from  the  Meridian  15°,  to  find  the  Diftancc  ^  the 
One  o'clock  Hour-Line  from  2,  in  the  Plane  6,  6, 

* 

AN  ALOG  r. 

Deg.  Mfv. 
As  C.  t.  JngleTit  P,  15      00     10.571947 

To  Radius ;  90     00     10.000000        ' 

SoS.  P^.  Z,  38     28      9.793832 

T'pt.  of  Hour  from  Z»  9     28      9.221885 


/ 


P'-, 


5fe  DoSh-i^  ^  the  Sphere.  igf 


1 1 


On  fy  Xfanj^ojithni 


•  >  f 
•1 


As  Radius,  ....    nigo    oo  :  .90.0oo6d6  * 

To  C.  f.  Latitude  %  Si  '  3^      9793832 

So  t. -^n^A?  at  the  Pole,  15    00       9.428052 

To  t.  one  the  Plane,  9    28      9.221384 

And  after  the  &me  manner  are  the  Hour-diflances  in  the  Ta- 
ble, Pagi  103,  calculated. 

3.  For  £re£(  Dediners, 

In  Page  143,  I  have  &ewn  you. how  to  take  the  Declina- 
tion of  a  Plane;  and  when  that  is  found,  there  are  three 
other  Requifites  toJbe  known,  before  you  can  draw  the  Hour- 
lines. 

I.  The  Inclination  of  the  Meridian  of  the  Plane,  with  the 
Meridian  of  the  Place. 
X    2.  The  Hright  ef  the  Pole,  or  Sthe  above  tihe 'Place.     . 

3.  The  Diftance  of  the  Subffiile  from  tfce  Meridian  Line. 

And  whentheffe  Requifites  are  f«and,  then  the  ne^rt  thmg 
to  find,  is  the  diftance  of  each  HourUine  from  the  Subftiler- 
Line. 

\  ExAmpk.  .  Liartkude  %t^  32^  Nor^b,  ISeclinatlDii  of  the 
Plane  29®  8*  Eaift.-  I^detnand  a^  the  Rdquifites  for  drawing 
Hour-lines  upon  fuch  a  Plane  ? 

Prcjealon.  With  the  Chord  of  60  fweep  the  PriimtivB  Cir« 
cle,  which  fliall  reprefent  the  Disci's  Plajne.  - 

Take  29°.  8»  the  Plane's  Declination,  and  Jet.  it  from  N  4o' 
D  ;  lay  a  .Riiler  from  Z  to  D,  and  it  will  cut  the  Horizon 
in  A,  through  which  the  Meridian,  ofthe  Place  muft  pafs.  Or 
take  the  Secant  of  the  Complement  of  the  Plane's  Decimation 
60°  52',  and  that  will  draw  the.Meridian  Z  A  N.  Then  by 
Prob.  2,  of  fpheric  Geometry,  'find  the  Pole  of  this  Oblique 
Circle  of  Meridian  Z  A  N,  whidi  is  at  E.  Take  the  Chord, 
of  51^  32^  the  Latitude  of  the  Place,  and  fet  it  from  B  to^ 
L|  and  from  N  to  El ;  draw  £  L,  and  it  will  cut  the  Mtri- 

Cirde 


! 
I 


f54  ^  po^rine  oj  the  Sphere. 

dian  Z  A  N,  in  P ;  a  Ruler  laid  from  £  to  K  gives  IE,r%  find 
a  Center  in  6  F.  To  draw  E  £  the  Equinoaial,  lay  a 
Rukr  from  P  to  C,  and  draw  F  G  for  the  Subftile  or  Azis  of 
the  World ;  and  now  there  is  the  Right-  angled  fpheric  Txian- 
gle»  Z  P  F  Right-angled  at  F,  in  which. 


Z  F,  is  the  Subftile's  Diftance  from  the  Meridian. 
Z  P,  the  Co.  Latitude  of  the  Place. 

F  P,  the  height  of  the  Pole  above  the  Plane ;  or  Stile's  Height. 

rP  F  Z,  is  the  Right -angle 
And  the  Angle  ^PZF,  is  the  Complement  Plane's  Declination. 

£FPZ,  is  the  Plane's  Difference  of  Longitude. 
firjt^  For  the  Inclination  of  the'Meridians,  or  the  Angle  FPZ, 

AN  A  LOG  r. 

Deg.  Min. 
AsC.t,  jfo^ifPZF     60     52       9.746132 
To  Radius  $  90     00    -  10.000000 

So  C  f.  Z  P,  38     28      9.89374s 

To  C.  t.  Jngli  z  P  F  35    27    10.147613 

Ofy  by  T^ran/pojition. 

Dig.  Mitt. 
As  Radius,  90     00     lo.oooooo 

To  C.  t.  Dedination    29       8     10.253868 
JSoS.  Latitude,  51     32       9.893745 

ToC.  t.  Inclinat.        35    27     10. 1476 13 

Or 


•      « 


Hie  Do^ttf  ef  the  Sphere.  255 

•  Dig.  Min. 

As  S.  LatitudCj^  51     32  9.893745 

To  Radius;  90     00  ia.000000 

So  t '  Declination^  29.    8  9*7461 32* 

To  t.  Inclination  35    vj  9*852387 

« 

2.  For  the  Height  of  the  Stile  P  F. 

ANALOGY. 

iXy  •  Min. 
As  Radius  .90    00— 10.000000 

So  S.  P  Z  ^  38    28—  9.79383^ 

S6S.^/yiiJ?ZF  60    52— 9.941257 

T0S.PF  32^    54—9-735089 

Or  W  having  found  the  Angle  at  P,  you  may  make  it  an  ad- 
jacent Extream,  and  iay, 

Deg.Mm. 
AsC. tZP  38    28 — 10.099913 

To  Radius  90    00 — lo.ooooo* 

So  C.  f;  Afigh  Z  P  F  35    27—  9.910956 

Tot.  PF  32    54— 9.8 1 1043 

3.  For  the  Diftanc^  of  the  Subftile  from  the  Meridian  Z  F. 

ANA  L  O  G  t. 

Dig.  Min. 
AsC.  t.  ZP  38    28—10.099913 

To  Radius  90    00 — 10.000000 

So  C.  f.  Angle  P  Z  F  60    52—  9.6873^$ 

Tot,ZF  21      9—9587476 

Or,  by  having  the  Inclinations  of  Meridians,  or  Difference 
of  Longitude,  =:  Ar^Ie  Z  P  F ;  by  the  firft  hereof,  you  may 
make  it  an  oppofite  £xtream>  and  fay, 

Deg. 


f$6         91^  JO0rim .^^fkt Spbttt^ 

Dig.  Mirn 

As  Radius  '  .  .    •  •  ^q    00—10.000000 

To  S.  Z  P  .38    ^ —  9793833 

So  S.  Angle  Z  P  E  ,  35    27—  9.7634!iz 

T6S.ZF  ,     \      21      9—  9-557^54 


Now  the  Rcquiftt*  heiif g  fouxid,  ^d  thcTIaacV  Diflfcroice 
of  Longitude  F  P  Z  35  D^rees  ^7  Minutes,  being  more  than 
30  Degrees  or, two  Hours  in  the  Equinpfllal,  (hews,  that  the 
Subftiler-line  ^iir  fall  between  the  Hour  of  9  and  10  in  the 
Morning ;  becaufe  the  Plane  declines  to  the  Eaft. 

And  before  we  caa  Caktilate  ^HoufrdBbnces  from  the  Sub- 

tf  iler-line,  we  muft  prepare  a  Table  of  the  Equinoftial  Hour- 

diftances,  as  follows;   in  the  firft  Column  put  down  the  Hours 

"and  Quarters^  fomany  as  will  fall  on  the  Plane  \  aad't^idfi  to 

nuke  the  fecond  Column^  proceed  thus 

Deg.  Min, 
Inclination  Meridians  '35-  zj  * 

Sub,  2  Hours  =  30    eg 

Dift.  Subftiler  from  10  5     27      ' 

9  o'clock  from  the  Meridian    45    00  ;:  . 

Inclination  Meridian  Sub.      '  35     27 

Hoar  of  2  from  Subftile  9    33  on  the  Qtl^r  Side  it.. 

Then  you  are  to  Note  in  the  Equinoflial,  oi^e  (four  is  15  00 

Three  Quarters  is  ii  15 

Half  an  H<pu'ri3          '  7  3^ 

One  Quarter  is  3  4S 

Then  by  adding,  and  fubtrafting  3  Degrees  45  Minutes  con- 
tinually^ 1  cpmpleat  the  fecond  Column  of  thi$  Table,  lytiicb 
are  the  Degrees  and  Minutes  in  the  Equinodial  anfwering  to 
every  Quarter  of  an  Hour,  fetting  the  Plane's  Difference  of  - 
Longitude  35  Degrees  27  Miniites  in  the  fecond  Column  againft 
12  o'clock  in  the  firft  Column. 

Having  finiflied  the  firft  and  fecond  Column,  the  third  Coltimn 
is  made  by  Calculation  thus,'  for  a  Quarter  befprc  10  o'Clock 
in  th^  Forenoon. 

Deg. 


t>oSirine 


As'C  t.  Angle  at  Pole 
To  Radius 
So  S.  Stile*s  Height . 
Tot  dift,  on  the  Plane 


Degi,  MtH. 

I  42—11.5^7546 
90  00—10.000000 
32  >    54—  9.734939 

00    55—  8.207393 


Or%  ly  Tranjpojkm  [ay, 


As  {ladiutS 

To  a  Still's  Hpight 
So  t,  Angk  at  Pole  ' 
To  t.  on  the  Plant 


"   90  ooJ — 1 0.00600b  * 

32  54—  9.734939 

\  42—  8.472454 

00  55--  8.207393  ^ 


And  after  this  manner  are  the  Hour-diftances  on  the  Plane  ia 
the  third  Cokimn  found,  which  m^y  be  fet  upon  the  Dial's 
Plane^  bj?  Ijdp  of  the  Line  of  Ghords  from  the  Subftiler-line, 
as  l)as  be«tn  (kewn  in  the  1034  Page^ 


L  1 


.Th 


25« 
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The   TABLE. 


Honri. 

Equi- 

no6ltil 

Diaan- 

Hoar 
on   the 
Plane. 

Hours. 

Kqui- 

no^ial 

Diftan. 

Hours 
on  the 
Plane. 

0       / 

0 

# 

; 

Q 

0 

/ 

# 

// 

# 

t 

Merid. 

Snbft. 

38 

12   90        0' 

3  8S     18 

1^ 

b 
52 

3 
10       0 

1     42 
5    27 

2   ,58 

4 

0  84    3j 

80 

2 

I     9    12 

5      0 

I 

80  48 

73 

24 

2  12    57 

7      7 

% 

77   3 

^7 

3 

3 '16    42 

9    lA 
II    26 

3173    »»! 

6t 

5 

11      0  20    27 

5 

0 

59  33 

SS 

32 

1.24!  12 

13    43 

I 

6s  48 

SO 

•24 

2  27    57 

16      4 

2 

62      3 

45 

39 

3  31    42 

'8    33 

• 

3 

58    18 

41. 

20 

12      0  35    27 

21      9 

6 

0  54    33 

37 

?o 

I  39    12 

23    54 

I 

SO    48 

33 

+5 

2 

4;    57 

26    49 
29    58 

f 

2 

47      3 

20 

16 

3 

46    42 

3 

43     «8;27 

6  ji        0, 

50    27 

33    *o 

7 

0 

39    33  *4 

10 

I 

54    M 

36    59 

1 

35    48,21 

23 

2 

57    57 

40    57 

1 

3»'    3 

18 

47 

3 

61    42I45    15 1 

3 

28    18 

16 

*f 

2        0 

65    27 

49    56 

8 

0 

«4    33i»3 

56 

I 

69    u 

.55      2 

I 

20    48,11 

+5 

2 

72    57 

60    33 

■ 

2 

«7      3 

9 

28 

3 

76    42 

66    29 

1 

3 

13     18 

7 

'9 

3        0 

80    27 

72    48 

9 

0 

9    23 

5 

'3 

I 

84    12 

79    25 

1 

•S    48 

3 

.9 

2 

87 «  57 

86    14 

-— i. 

2 

2      3'   I 

7 

38/12'' 

90      c 

.  90      0 

4.,  If  your  declining  Plane,  recline  from  the  Zenith,  then 
before  you  can  draw  Hour- lines  thereon,  youmuft  find  the  new 
Latitude,  andiiew  Declination.  ^ 

Example,  In  the  Latitude  of  51  Degrees  32  Minutes  N.  a 
Plane  declines  to  the  Eaft,  or  Weft  24  Degrees,  and  reclines 
from  the  Zenith  54  Degrees  i  what  is  the  new  Latitude  and 
D'eclination. 


ANA. 


TBe  DoSirine  of  the  Sphere.  z^ 


AN  A  LOG  r. 

Dig.  Mirt. 
As  Radius  *  90    00—10.000000 

To  C,  f.  Declination  .  24    00—  9.960730 

So.C  t.  Reclination  54    00 —  9.  861 261 

To  t.  of  the  Arcb  33    34—  9.82199; 

Now  objerve  tbefe  Rules^  in  South  Recliners, 

1.  This  fourth  Tangent  muft  be  compared  with  the  given 
Latitude,  and  the  Complement  of  their  Difference  is  the  new 
Latitude. 

Deg.Mxn.  \ 

Given  Latitude-         -51     32. 
Fourth  Tangent  fub.    33     34  , 

Difference  ^7     5^  v 

Complement  72       2  is  the  new  Latitude. 

2.  If  the  fourth  Tangent  be  equal  to  the  given  Latitude,  then 
the  Difference  will  be  nothing  ;  and  fo  the  Plan?  will  be  a  Polar 
declining.  Plane  ;  and  the  Hour- lines  are  Parallel,  and  the  Stile 
Parallel  to  the  Plane. 

3.  If  the  fourth  Tangent  be  greater  tb^n  the  given  Latitude, 
then  the  North  Pole  is  elevated  in  fouth  Decline  n.  .But  if  the 
fourth  Tiingent  be  leffer  than  the  given  Latitude^  than  the  fouth 
Pole  is  elevated  in  north  Decliners* 

2.  In  North  Reels ners. 

Rule  I.  The  fourth  Tangent  found  as  befofe,  is  to  be  com- 
pared^ with  the  Complement  of  tii^  given  Latitude,  and  their 
Difference  is  new  Latitude. 

kule  2.  If  the  fpurth  Tangen't  be  equal  to  the  Complement 
of  the  given  Latitude,  that  declining  reclining  Plane  will  be  4a 
'.  EquinoSial  Plane 'Declining^ 


LI    2  -     c        2.    7s 
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2.  To  Jin4  fhe  J^ew  DecUnatim. 
ANALOGY. 

Deg.  Min. 
As  Radius  90    00 — i0.ooo®6o 

To  C.  S.  of 'the  Reclinat.  54    00 —  9.769219 

So  S.  old  Dedination  24     00 —  9.609313 

To  S.  new  Declination  13    50^—*  9^37853^ 

3.  To  find  the  Angle  made  between  the  Meridian 

and  Horizon. 

A  N  A  L  O  G  Y.    . 

Deg.  Min. 
AsRaSius  90    00- — lo.oeoooo 

To  S.  Reel! nation  .       -54    00 — ^^9.907958' 

So  t.ofthc  old  Dedination  •  24     00 —  9.648583 

To  C.  t.  of  the  Angle  70     1 1—  9.55.6541 

the  Angle  that  the  Hour-line  of  12  muft  make  with  the  Hori- 
j&on.  So  tliat  a  Dial  made  (according  to*thc  Direftions  above,) 
for  the  Latitude  of  72  Degrees  2  Minutes  North,  and  Declina- 
tion 13  Degrees  50  Minutes,  will  be  the  true  Ho*ir-lines"upon  a 
Plane  in  the  Latitude  of  51  Degrees  32  Minutes  North,  Recii-? 
ps^tipn  54  Degrees,  and  Declination  24  Degrees. 

5*  Of  the  DireQ  South  Recliner, 

1.  If  the  Plane  on  whidi  you  ar6  to  draw  Hour- lines  be  a 
Pirefk  South  Recliner. 

Take  the  Difference  between  the  Plane's  Reclinatipn  and  the 
Complement  of  the  Latitude  of  your  Habitation,  and  that  -will 
give  you  a  new  Latitude,  where  that  dire£t  reclining  Plane  wiU 
•become  an  Horizontal  Plane.  If  the  Red i nation  be  equal  to 
the  Complement  of  the  Latitude,  then  the  Pole  has  no  Eleva- 
tion, and  thofe  Hour-lines  muft  be  drawn  as  under  the  Equinoc- 
tial, viz..  all  Parallel  by  their  Natural  Tangents. 

2.  If  a  Plane  bp  a  direft  north  Rediner,  and  that  Reclina- 
tion  be  equal  to  the  Latjtude  of  the  Place,  add  it  to  the  Confi- 
plement  of  the  Latitude,  and  that  Sum  will  be  90,  for  the 
J^atitude  \i?^der  ^e  Poles  of  tjic  Wprld  j  vh^re  you  have  no 

n^ore 
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more  to  do,  than  to  divide  a  Circle  (thfe  EquinoAkl}  into  24 
equal  Parts^  &hd  the  Limbs  dtawn  to  the  Center  {hall  be  the 
true  HoUt- lines  oh  fuch  a  north  reclining  Plane ;  But,  Note 
this  by  thft-t^ky,  that  this  Dial  isi  of  no  u(e  in  nOrth  Latitude 
"when  the  Sun  is  in  fouthern  Signs,  nor  in  fouth  Latitude  when 
he  i?  ih  northern  Signs.    "Set  my  Mechanic  DtaJUng. 

Andwiiatever  the  Reclination  of  this  north  Plane  be^  add  it  . 
to  the  Complement  of  the  Latitude  of  your  Habitation,  and   . 
that  (hall  give  you  a  new  Latitude,  where  it  will  become  aln 
Horizon-plane^  the  Hour-lines  upon  which  are  drawn  as  has 
been  {hewn  in  the  Horizontal  Dial  -,  to  which  I  refer  you. 

/ 

J 

.PROS.    XLVII. 

fTo  find  the  true  and  apparent  Time  of  the  Swtbit^ 
rf  the  fixed  Stars  and  Pkmts. 

■    • 

For  this  purpo(e  I  have  Calculated  Tables  of  right  Afcenflons 
In  Time  to  fix  Degrees  of  North  and  South  Latitude,  which 
are  chiefly  intended  for  the  Pkncts,  or  tbofe  Stars  whofe  Lati* 
.  tudes  exceed  net  fix  Degrees :  And  to  take  out  the  right  Afcei»« 
fion  of  the  Sun,'  entei:  the  Table  with  the  Place  of  the  Sun^ 
the  Sigh  on  the  Head  ^nd  Degree  in  the  Add  Column  on  the 
left  Hand  i  and  under  no  Degrees  of  Latitude,  (for  the  Sun  19 
always  apparently  in  the  Ecliptic)  and  in  the  Angle,  or  Place  of 
meeting,  you  have  the  Hour  and  Minute  of  the  Sun's  right  Af- 
cenfion,  remembring  to  make  Proportion  for  the  Minutes  of 
the  Sun's  Place  j  becaufe  the  Table  give  the   right  Afcenfion* 
onlv  to  even  Degrees  of  the  Places  of  the  Planets  and  Stars  : 
,A1h)  enter  the  Tables  with  the  Place  of  the  Pknet,.  and  in  thfc 
Column  of  the  Degree  of  its  Latitude  (if  it  has  any  at  that 
Time)  you  Will  have  the  Hour  and  Minute  of  the  Planet's 
right  Afcenfion,    minding  to  make  proportion  both  for  the 
Planet's  Longitude  and  Latitude,  if  its  Place  be  not  even  De- 
grees.    In  the  i63tb  and  164th  P^«,  I  have  given  )OU  a  Table 
*      of  42  Eminent  fixed  Stars  with  their  right,  Afcenfions  in'Time; 
but  if  the  Star  whofe  Time  of  Southing  you  want  to  knoWy  be 
not  in  this  Table,  nor  its  right  Afcenfion  to  be  had  in  the 
Tahlcs  of  right  Afcenfions^  then  you  muft  find  its  right  Afcen- 
fipn  by  PrMem  22  and  23. 

Having  gained   the  right  Afcenfion  of  the  Sun,  and  alio  of 
^e  Star  or  Planet,  fubtra6l  the  -Sun's  right  Afcenfion  fiom,  that 
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of  the  Star  or  Planet,  and  the  Remainder  is  the  true  time  of 
the  Star's  being  upon  the  Meridian :  And  if  the  Hours  are  left 
than  12,  the  Time  is  in  the  Afternoon  6f  that  Day ;  but  i^ 
more  than  12,  'tis  in  the  Morning  of  the  following  Day; 
becaufe,  as  I  told  you  in  the  Definitions  under  the  Wor4  Day^ 
that  Aftronomical  Time  begins  at  Noon  :  And  further  Note, 
that  if  the  Star's  right  Afcenfion  be  Ms  than  the  Sun's,  fo  that 
Subtradion  cannot  be  made,  then  add  24  Hours  to  the  Star's 
right  Afcenfion,  and  out  of  that  Sum  take  the  Sun's  right 
.A!<;enfion,  and  the  Remainder  will  be  the  true  Time  of  the 
Star's  Southing,  or  Culminating,  that  is  it  will  be  then  upon  the 
Meridian  of  your  Habitation. 

'  But  you  muft  be  fure  to  get  the  Place  of  the  Su-n  and  Pla- 
net as  near  to  ^he  true  Time  of  Southing  as  poffible,  other- 
wife  you  will  err  2  or  3^  more  or  lefi  in  the  true  Time  of 
the  Planet's  fouthing;  and  therefore  before  we  can  obtain 
the  true  Time,  it  is  neceflary  to  hslve  the  eftimate  Time  of 
their  Southing,  which  to  know,  fubtra£t  the  Sun's  Place  from 
the  Planet'^  rlace  in  Longitude,  the  Remainder  reduced  into 
Time  by  the'  Table,  Page  66,  Vol^  2.  will  give  you  the  eftimate 
Time  near  enough  for  this  purpofe.  To  this  Time,  find 
the  Longitude  of  the  Planets,  and  their  right  Afcenfions  to  their 

Places  at  the  eftimate  Time  will  produce  the  true  Tiiti^s  of  their 

Southing. 

Example.     Anno  1 727,  OEtober  10,  I  would  know  the  true 

Time  of*  the  Pleiades  coming  to  the  South  I 

I. .  For  the  Eftimate  Time. 

f 

S.  ^  •  '' 
Longit.  of  the  Pleiades  1  26  1 1  37 
Sun's  Place  at  Noon  ^  27  33     3 

Remains  '         6  28  38  34  This,  Red.  into  Time, 

h.     '     f}    HI 

is.'Eftim.  Time  of  South.  13  54  34   16  h-     '    '^ 

Sun's  Place  then  is  6  28     7  44  R.  A.  13  44  28  Sub- 

Right  Afcenfion  Pleiades  24  Hours  added  27  2 1  20  From 

Remains  the  true  Time  of  Southing  >3  4^  5^^ 

That  is,  46^52''  paft  one  ©'Clock  on  the  nth  Day  in  the 
Morning, 

Example 
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Example  2.    Let  it  be  required  to  find  the  true  Time  of  the 
Southing  of  the  Head  of  Midufa^  on  the  5th  Day  of  Novmier 
1727  ?  , 

OPERATION. 

S.  «    '    " 
-  e  fMedufttt  'J^el  I  22  1 6  .42 

Long,  of  -^Q  thatDayatNoon.7  23  39'  3 

Remains  5  »8  37  39  Reduced 

H.    t    t^    n^ 

intotimebEftinutimeS.ii  54  30  36  H.    /     /' 

Sun's  Place  then  is  7  24    9    7  R,  A.  rj  27     4  Sub. 

B,ight  Afcenfion  of  Jfgol  24  Hours  added  26  50  27  From 

True  Time  of  Southing  1 1  23  23 

Exan^ii  3.    Let  it  be  required  to  find  the  true  Time  of  the 
Southing  of  Jupiter,  ^December  6,  1727  ? 


Long,  of  s 


OPER  ATI  ON, 

S.  ^    '     " 
Jupiter        I  22  55     2    R.  Lat.  o^  59'  S.  D. 

Sun  8  25     7  14    at  Noon, 

Remains  *  4  27  47  48 

.        H.    '    /'    It' 
Reduced  into  Time  fa  9  51  11  12  H.    '    *' 

Sun's  Place  then  8  25  32  21  R.  A,  17  40  32  Sub. 

•Right  Afcenfion  7«fi/^r  24  Hours  added     27  22  40  From 
True  time  Southing  9  42     8  P.  M. 

,  And  'after  this  manner  are  the  eftimate  and  true  Times  of  the 
other  Primary  Planets  Ji  ^  i  and  S  found ;  but  becaufe  the 
Mooh  is  fwift  in  Motion,  her  Place  to  the  eftimate  Time  is 
practically  found  by  the  Logiftical  Logarithms. 

Example.     Jrmo  17271  Qsfober  xo,   I  would  know  the  true 
Time  of  the  Moon's  Southing  ? 


OPE- 
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OPERji^IO 


Moon's  Age  7 
Multiplyby  .8  Tenths. 

H.      .6 


.  IftinuteTimc 


5     36  of  Southing. 


I 


I 


DiurBalMPUQn  .    u  15         ^  43 


Now  fay, 


H.  M. 

24    00  L.  L.  Co.  Ar.  6021 

36  io3o<T 

51  i3i2r 

45  D  '9  Place  loth  at  N^on  . 
36  3>'sPlaceatEftH».  South  R.  A. 
47  ©'s  Place  at  Eftim.  time  R.  A. 
TnwTimeof.   P 's  Southing 
Add  MoonVMean  Motion  a  O 
Eftimate?  time  of  Southing  1 1*  Day 


If 

Give  12 

What  5 

jfttfw,  2 

Vf  23 

yf  26 


H.  M. 
19  58 

6  15  P.M. 
o  48 

7  3 


Place  D  ^^'^    Day  at  Noon 
Diurn*^  Motion  Mooii 


D.  M.      I>.  M. 

6    o  Lat.  3     39 

18     6         2    48 

12    6        o    sr 


Mw 


if  .    24  '  ooLL6o2i 

•Give    ^  12    06        6954 

Wjiat  Eftimate      7  -  03        9306  '\ 

Anfimr                 3     33       12^75  .                   .     - 

D'sPlaceadd        6     00     .        H.  M. 

^  at  Eftimate  ;r  9     33  R-  ^'  ^^  5? 

.©  at  Eftim*  ^    28     51  R.  A.  13  47 

D  South  at                                    7  <^S   ,        ■      ^ 

Diflference  in  one  Day  add           00  50  the  I'ith  Day; 

Eftimate  t^nji                    '          7  5S  *bc  ^^  Day* 


Placfe    1> 

Diurnal  Motion 


12 
13 


'  D.  M,*      p.  IVf. 
^        T^,       I  «:   i8    6Lat.'2  48S*P« 
DaoratNoon|     .  ^9  52     *    i  51 

II  46       .0  57 


If        .  24  ooLL6o2t    . 

Give  II  46        707s 

What    ■  '       7  55     ■  H9^ 

Anfv)er  ■      3  53       "^9^     ,* 

•J>  1-2  0*y  *•'     O^  41.      M» 

1>  Eimate  ai    59  R.  A.  ^i    4* 

f© :-_  ^  09  53  *•  A- 13   52 

^Squlhat  7     49 

DiferenceinoneD^Add  -  Q    44 

Cftim^  time  i3iDay  -8  .  33     . 

!>.  H. 

\  ii\  ^       \.r       I  S?  ,  29    52  Lat.  I 
Place   »     I  4    Day  at  Noon -I  3^     J    ^q,        q 

Diurnal  Motion  >      .  ,       1 1     48         »      '» 


SlS.D. 

SO 


\ 


♦. 


Mm  -  ^'''«' 


266 


r 

7be  DoSlrine  oj  the  Sphere. 


Now  fay  J 


D. 

M. 

If 

24 

00  LL  6021 

Give 

1 1 

48        7063 

What 

8 

33        8462 

Anfwtr ' 

4 

•\i      11546 

Add 

29 

52           H. 

M. 

D    K 

4 

04  R.  A,  22 

26 

0  r\ 

0 

53  R.  A.  13 

54 

True  time  ([  *s  Southing    8   '  32 

And  after  this  manner,  if  you  pleafe,  you  may  proceed  for 
thQ  whole  Year,  always  taking  care  to  get  the  Places  of  the 
Planets  as  near  to  the  Time  of  Southing  as  poffible,  as  is  ex- 
emplified above. 

P  R  O  B.    KLVIII. 

Gwetiy  the  J^atitude  of  the  Tlace^  and  the  Places 
of  the  Stars  and  Planet s^  to  find  the  true  Times 
of  their  Rifing. 

This  may  be  performed  two  Ways. 

1.  By  fubtrafting  their  Semidiurnal  Arch  from  their  Time  of 
Southing,  you  will  have  the  Time  of  their  Rifing. 

^.  By  the  following  Tables  of  oblique  Afccnfion  ;  for  if  yOu 
fubtradi  the  oblique  Afcenfion  of  the  Sun,  from  the  oblique  Af- 
cenfion  of  the  Planet,  and  to  the  Remainder  add  the  Time  of 
Sun-rifing,  you  will  gain  the  true  Time  of  the  Rifing  of  that 
Star  or  Planet. 

.  Example,     Anno  1727,  OSioher  10,  I  would   know   the  true 
Time  of  the  Rifing  of  the  Pleiades  iXLon^sn  ? 


OPE. 


„ 1 


TJfe  Do^rine  of  the  Sphere.  26  j 


OPERATION^ 

Deg,  Mm.  Sec. 
Their  Declination  North  23     14    00 

Their  AfoenfionalDiiFerence  in  Time    ^     10    48  , 
j^dd  .  '  600 

Their  Semidhirhal  Arch  Tub.  8     10    48    . 

Their  time  of  Southing  from  13     46     52 

True  time  of  their  Rifing  in  the  Even.   536      4 

Noti^»  To  find  the  Semidiural  Arch  of  a  Star  or  Planet,  if 
their  Declinations  be  North,  then  add  the  Afcenfion  DifFerenca 
in  Time  to  fix  Hours  ;  but  if  the  DeclJ nation  be  South,  fub- 
trad,  the  Sum  or  DifFerence,  is  the  Semidiurnal  Arch.  Or  hy 
Prob.  7.  you  may  find  the  Semidiurnal  Arch  without  the  AC- 
cenfional  Difference. 

2.  By  the  following  Tables  of  Oblique  Afcenfions. 

Dig.  Min.  Sec.  H,   M.  S. 

Tn«rr*/%f    ^^Pl^iodfS  ^       26       II       37    Ob.  A.       I       20       O 

x.ong.  or   ^g^^        -     28  -     7    44  Ob.  A.  14  40    o   . 

Remains                 '  ^  jo  40    a 

Sun  rifes  that  Morning  at  London  add  6  56     4 

Sum,  remains  the  true  Time  of  Rifing  17  36  '  4  in 

at  London  as  before. 

Sub*                     '  ■     '     '■     12 


5     3^    4 


Example  2.     Let  it  be  required  to  find  the  true  Time  of  the 
Rifing  of  SiriuSj  on  the5th  Day  of  Novefnher  1727. 

OPERATION. 

» 

Deg»  Min.  Sec. 
Declination  South  16     20     58  .      - 

Aicen.  Diftercnce  21     40       o 
In  Time,  fubt.  ib.  26     40 

From  600  .       ' 

Semidiurnal  Arch,  4     23     20 

Time  of  Southing  15       6       3  found  by  thelaft  Problem. 
7'i|ne  of  Rifing^  10     32     43 

M  m  2  Nott^ 


i6S 


«f&  i>6^rirti  Vf  th  SpBef^-. 


9      ^ 

7^//,  That  if  the  Declination  of  a  Star  exceed  the  Comple- 
ment of  the  Latitude  of  ydar  HaSIjattoA-,  aiW  be  of  the  fame 
Natxie,  viz,,  both  North,  or  both  South,  then  that  Star  doth 
not  rife  nor  fet  in  that  Latitude :  As  for  Inftance,  the  Head  of 
*^f^ii/Ji's  DeclinttioA  is  ^qDegrses  53  iWifmift^Nwth,  ejjtceefcj-' 
ing  the  bomiplemen't  ot  the  L^ltude  of  London  jfi  Vigr^t/r 
28  Minutes^  proves  that  Star  never  rifeth  nor  fetteth  at  Lmllbn^ 
but  has  I  Degra  25  Mikutes  Altitude  vtrhen  on  tireMeridiaA  uh^ 
der  the  Nordi  Pole. 

Tofind  theRiiingofthe  Pfanet^  by  the  T^es  of  obH^^ 
Afcenfions,  yoj  muft  firft  find  the  eftimate  Time  of  rifing, 
and  to  th^tTime  the  Places  of  the  Sun  arid  Plaifet^  or  as'xfear 
to  the  Time  as  poifible.   "    ^ 

Having  bjr  the  foregojng  Problem,  found  the  true  Timei  of 
ibuthing,  cntQr  the  Table  of  Seniidiurnal  Archs  in  the  Appen^ 
diXy  .with  the  Longitude  of  the  Planet }  and  if  it  has  at  tba  t 
time  little  or  no  Latitude,  you  will  have  the  Semidiurnal  Arch 
pretty  near  the  true  ;  but  if  the  Planet  ^whofe  rifing  is  required) 
have  confiderable  La^iti/d^,  as  Fihus  and  tKe\^^;2  ofte/i  have, 
then  by  Problem  21,  find  its  Declination,  dbfervt  what  Sign  and 
Degi^e  'the  Sun  is  in  when  he  lias  tHe  fame  Declination  with 
the  Planet;  With  which  take  out  the  Semidiurnal  Arch,  and 
fubtraftit  from  the  Time  of  Southing;  and  that  is  the  'epi- 
mate  Time  of  <he  Planet's  rifing;  to  >vhich  Time  compute  the 
places  of  the  5un  and  Planet,  and  with  their  Pldoes,  tafcp  oat 
their  oblique  Afcenfpn,  and  then  proceed  as  has  been  ^ught 
above* 

Example.     Let  the  true  Time  of  the"  rifing  of  JitpiUr  h^  elht 
quired)  Dufmberi),  j j 2 j  SLt  London? 

OPERATION. 

H.  M.    S. 
True  T4me  of  Southing  9    42     8  P.M, 
Semid  iarn^l  Arch  fub.       7     '40    .0  *  , 

Eftimate  Rifing  .228 

Deg.  Mm.  Deg.  Min.  H,  M. 

vu^rsf    ^^  ^2  56Lat.  o  59  South.  Ob.  Afc    i  49' 
riaceot    0f   25  u     .  .         Qb»Afc.  19  51 


Remains 

Sun  rifes  that  Morning  at 

True  Tipie  %  Rifing 


S  58  ' 
8  12  add. 


%  ioP.  M, 


\ 


N.  B.  You  muft  torroW.  24  Hours  to  the  oblique  Afoenfion 
of  tbefUAe^  iif  iti*  letsKian^he  Suif %  iand  vejeft  12^  mi£ 
the  Example  above.  :      ^ 

Epfcmple.  Let  it  be  req^ed  to  find  fto  tWe  Tiattt  af  Aft 
Riling  of  the  Moon  at  London  1727,  on  OSiober  19,  20,  2ip 
3Ea,    23,  2'4,  and  25th  Day"^  f  The  Work  Hands  thus  ;        x  .  , 

FoH  Moon  iffth  Day*  bhe  in  tlieteb^nu^i  ' 

Sun  fets  th^t  flight  at  4  H,  48  Minutes ;  the  time  from  the 
time  of  the  full  Moon  in  the  MofWng,  to  the  Sun's  fetting 
that  Evening  is  15  Houn  8  Minutes.  Thentf  .2^1,  h :  48' : :  15  h. 

By  the  Log^ikaf  fuogbritkh, 

H.    M.        . 
If  24      o  XXj  Co.  Af.  6us>2ii 

Give  0    48  969 

What  15    48  5795 

Jnfwer  o    31    ^6'^     ,      2786     Thefe  .^m  .  MntHei 

36  .Seconds  added  to  the  Tim*^  of  the  Sun  fttthig  4'H.  i|,^  Mttu 
givds  ^'liours  It)  Minutes  36  Second%  the  rSilnlsiCe  imuitdi 
the  Moon's  Rifing. 

•   "Noijo  fir  bir  Place  at  tbaf  Time. 

lb  eg.  XSn.  'D^.Tldin,  • 

Diumil  M«ioh  *  .  «    54       -  *    3# 

'.   Siy  again,    • 

'    .      •   •    •         .    . . 

H.  M. . 

If  24      oLL   6021  ,      ^    . 

Give  12  ,34  6789  "        • 

What        •     '  5  20         1951a 

/;7/z(;/?r  2  48         13322      ,    /     \ 

D's Place        ii  48  H,  M, 

P   «  14  36  Ob.  Afc.     o^  53 

0  ni  6  46  Ob.  Afc.   16'  29        ^     . 

Remains  •        .     9     24 

Siia-rifing  ad4  T     l^-  -    ^  . 


« 


\ 


Twie 


zyo  TJif^  DoSirine  of  the  Sphere^ 

True  Time  MooiborifiDg         4    36  P.  M.  the  19  Day* 
Diurnal  Motion  )  a  Q  add    •  o    48  . 
EftimateRifiiigiioDay!  5    ^4 

Diurnal  Motion  J  ^12    45        0    22 

Ntw/ay, 
If  24     0LL6021 

Give  12    45'      6726 

What  5    2+      10451 

Anfwer  2    52      13198 

,1>  add  24    22      .  //.  M. 

DO  27     I40b,  Afc    I  18 

©     ni  17    420b.  Afc.  15,  35  « 

Remains  9  43 

Sun's  Rifmg  add  .         7  14 

True  Time  D  Rifing  4  57  P.  M.  the  20  Day* 

Difiereace  of  RiAng  add  o  21 

•Eftimate  Time  3)  Rifing  5  ^  18  the  next  Day. 

For  the  Mooris  Place  at  that  Time. 


Place  D 


D.  M. 

ri    7  7  Lat.  4  58  N, 

.  n  20  6         i  7 

Diurnal  Motion  D                        12  59          O.  9 


the      I  J[]  DayatNoon 


H.    M. 

If  24    00  LL.  6021  , 

Give       12    59         6948    " 
What        5     18        10539 
Anfwer.     2    52        J3208 
,D  21  Day  7       7  if.   -^/   , 

J)  n       9    590b.  Afc,    I     51 

©  m      8    460b.  Afc.  15    41 
Remains  'lO     ib 

Siyi  Rifing  add  7^5 

True  time  D  Rifing  5     25  P.  M.  the  21  Day, 

Diffiirence  of  Rifing  add        o     28 
Eftimate  j  Rifing  5    53  the  next  Day,  For 


L    ^ 


^be  DoSirine  of  the  Sphere. 


itfl 


22 


Place  J 

the      1  13 
Diurnal  Motion  D 


For  fbe  Mooris  Place  at  that  Tim^ 

* 

D.  M.       D.  M. 


[Day 


3 
>3 


17 
It 


i9 
8 


If 

Qive         13 
What  5 

Anfwif  3 
,  ]>  22  Day  %6 
^  TL  23 
©  iTi  9 
Remains 
Sun-rifing  add 


H.    M. 

24  00  LL  6021 
II    6581 
5j   10085 
14   12687 
6      H.  M. 
2oOb.  Afc.  2  38 
47  0b.Afc.  IS  47 
10  51 

^7 


True  time  3)  Rifing 
Difference  of  Riling  add 
Eftimatetime  I^  Rifing 


I 


8  P.M.  the  22  D^. 

o    43 

6    51  the  next  Day. 


For  the  MoofCs  Place  at  that  Time. 


Place  D  I  23 
the  .     j  24  _ 

Diurnal  Motion  D 


Day  at  Noon 


D.  M.       b.  M. 

25  3  i7Lat.4    5$N. 

16  41       , 4    35 

13  24        o    24 


H.    M. 

24  .00  LL  6021 

13    24         6510 

51         9425 

49        I 1956 

17               H.  M. 

6  Ob.  Afc.    3  42 

O  nRio    5oOb.  Afc.  15  3 

Remains                              it  49 

Sun-Hling  add                        7  ^9 

True  time  I  Rifing            7  J8  P.M.  the  23  Day. 

piflFcrence  of  Rifing  add       i  00 

Eftimate  Time  j  Rifing      8  08  the  next  Day. 


If 
Give 

What  6 
Anfwer  3 
2)  23  Day  3 
D    ©     7 


For 


31^        .  Thi  pi&rim  ^  tbt  Sphere. 

« 

JW /iSl#  JMiMV  Phci  at  thai  Timt. 

D.    M      D.  M 


Placs  I 
the 


84 
45 


Diurnal  Motbn  9.  •    ^3    35        ^    4i 

If  24      0LL602Z 

Give         13     35  645^1 

What         8       8  8679 

AnfauiT      4    36        II 151     . 

<[24Dayi6    41  JK  i/. 

<[  in  2»    21     ijOb.Afc.    5      3, 

0  in  Hi    II     55  Ob.  Afc.  ^      o  ' 

Remains  '3      8 

Sun-rifing  add  7     ^i 

True  tiai#  II  Kfiig  £     24P,  M.  4^  2^ Dif. 

Diflerence  of  Rifing  add       ^     16 

Eftimate  Tiipf  P  Rffii^    9  ^  40  the  q^  Day. 

D.  M.       D.  M. 

Diurnal  Mptioj^  ^  13    50        P    $.$ 

H.   M. 
If  24      o  L-L  Co.  Ar.6o2i 

Give        13    50     •  63ya 

What         9     40  793^9 

Anfwer      5     34  iia?!^ 

^  25  Day  o     16  H.  M, 

^  in  A  5  50  Ob.  Afc.  ^  gi 
Oinni  12  58  Ob.  Afc.  >6  6 
Remains  IL4     25      ^ 

SuQ-rifing  adjl  7     23 

True  Time  0)  ^i&ng  ^    4^  P.  M.  jdie  ^5  »,ay. 

In  the  E3Ca«iiJles  ^ve  1  ha^e  all  »lQ(igcHj^j^;§ft5fiiwfe, 
-which  is  the .  practical  Method  of  finding  the  Rifing  of  the 
Moon;  but  if  you  would  >be  more  curious,  then  you  may  by, 
tbc  foregoing  Problems  find  the  true  oblique  Afcermons  of*^  the 

/  Sun 


f  ndSfririe  of  the   Sphere.  27  j 

S(ul  aiu)  Moon  to  the  given  Latitude,  and  from  thence  her 
i^e  pTimV,  of  Rifing  in  Hours,  Minutes,  and  Seconds.  A^ 
foj  Inftanoe,  that  we  may  have  the  true  Time  moFe.exadfc^ 
v^e  niuft  calculate  the  true  Places  of  the  Sun  and  Moon  to  the 
T^mej|bove  found,  viz.  at  9  Hours  41  Minutes^  with  theotbet 
KequiUtes,  as  is  here  fet  down. 


S^i9*sJ^l^ceni,      ;  12  58  23 

PecIinatioi^.Soiith  15  46  00 

iyicen.  Diffei;.  20  45  00 

Ri^bt  Afcen;.  220  22  00 

Ob.  Afcen.  241 .  07  00 

Time  Sun's  Rifing  4  37  00 

Setting.    V            .  7  23  00 

Moon's  Longitude  ^                -         6  co  00 

Latitude  North  3  34  00 

Declination  North  22,  16  00 

Aicen.  Difir.  31  01  00 

Right  Afcenfioni.  128  23  00 

Obliqu^  Afcenfion  C97  22  00 

Mpon^s  Right  Afc.  128  23  o     +.360 

Sun*5  jRi^ht  ATc,  220  22  o 

Moon  Southing^  268  ^i  o 

H.  M.  5.  • 

In  Time            '  17  52  4 

Stin's  Place  then  nt  ^  3  ^  9 

Right  A(ccn.  220  51 

Moon's  Place  ^  10  34 

Latitude  North  3  13 

Right  Afcenfion  133  46+360^. 

SunfsRjA.  Sub.  220  51 

Moon's  Southing  2^7^^  55 

In  time  tS  11  40  P.M. 

Oblique  Afcen.  D  97  22  -f  360^. 

Oblique  Afcen.  O  241  7  *  > 

Remains  216  15 

In  Time  ;=4  14  25  The  fame  a?  by 


the  Tables  of  Oblique  Afcenfions.      7     23  Suii  rifing  add 

Sum       21     48 
Rejefl:     1 2^  00^ 

1727  O^^for  25   3>  rifes  "9  ""^48  P.M. 

N  n  But 


H, 

iK 

^- 

6 

oo 

00 

2 

04 

04. 

8 

P4 

04. 

iS 

II 

40 

lO 

07 

36 

174  T^  BfiBrim  ef  <6^  5^^^^ 


But,  tb  a  Quadnuit  or 

Add  Aic.  Differ.  . 

Semidiuriul  Arcb  1 

Southing 

True  time  >  Rifing 

thirdly^  The  true  Time  of  die  Rifing  of  diePhnets  may 
be  obtained,  if  you  fubtraA  the  Sun's  right  Aicenfion  from  the 
oblique  Aicenfion  of  the  Planet ;  and  if  the  Required  ezooed 
fix  Houn,  take  the  Overplus ;  but  if  the  Remainder  be  leis  than 
fix  Hours,  add  fix  Hours  thereto ;  the  Sum  or  Diflference  b  the 
Hour  and  Minute  of  the  Rifing. 

Example.  In  tbelaji  Work  rf  the  Moon. 

^^  Oblique  Afcen.  6    31 

©  Right  Afccn,  14    42 

Rem.  ^  Rifuig  9    49  as  before. 

What  I  have  (hewn  above  concerning  the  Rifing  of  the 
Heavenly  Bodies,  has  been  in  refpefl  of  true  Time;  but,  by 
reafon  oS  Refractions  and  Parallaxes,  that  the  true  Time  io 
found  is  not  the  apparent  Time,  or  the  Time  that  you  fee : 
Therefore  to  obtain  the  apparent  Time  of  their  Rifing,  regard 
mufl  be  had  both  to  Refraiffion  and  Parallax ;  and  as  the  Stars 
are  raifed  by  Refradion,'  and  deprefled  by  Parallax,  their  Efiefb 
are  always  contrary  \  (o  that  the  apparent  Time  will  always 
differ  from  the  true,  except  when  the  RefraAion  and  Parallax 
are  equal. 

Example.    In  the  Moon  to  the  Time  UJl  horougbt. 

I  D.    H.    M.     S. 

Anno  1727,  OSober  ^5       9     48     00 

IVlean  Anomaly  1^  4    20    49       6 

Horizontal  Parallax         '  60     31 

Horizontal  Refra<aion  fub.  33     00 

Moon's  true  Attitude  27  •31  when 

her  Center  begins  to  appear  in  the  Horizon.  Now  to  find 
the  DiiFcnence  of  right  Afcenfions  of  the  Moon  and  Mid- 
heaven,  at  the  time  of  her  apparent  Rifing,  we  have  given 
the  Latitude  of  the  Place  5 1  Degreet  32  AftnuUs  North,  the 

Moon's 


The  D0rini  of  the  Sphere. 


tji 


Moon*^  Deilinatioa  12  degr.  16  min.  North,  and  the  true 
Altitude  of  the  Moon  27  min.  31  feconds,  to  ftnd  the  Horary 
Arch  of  the  Equinoaial.  That  is,  in  the  Oblique  Angled 
l^pherical  Triangle  B  P  Z,  theit  are  given, 

ZP  the  Compfement  of 
Che  Latitude  38  deg.  28  min. 

BP  the  Complement  of 
the  Declination  67  deg.  44 
min. 

B  Z '  the  Cbmptement  of 
the  Altitude  89  d^.  32  min. 
29  fee.  to  find  die  Angle 
B  P  Z.  the  Difierence  of  the 
right  Afcenllon  of  die  Moon, 
and  Mid-Heaven. 


OPERATION. 

Dig.  Min,  Sec. 
ZP  38  28  00 
B  P  07  *  44  00 
BZ    89    32    29 

Z  19s    44    29 

I   97    52    i4iCom|^-8a^7'4S"  T 
BZ    89    32    29 

■  * ' 

X     8    19    45   ' 


S.  ZP 
S.BP 

S.X 


Dig.  Mift. 

38   28 

67     44    Co.Ar. 
82      8 
8    20 


Co.Ar.  0.206168 
0.033656 
9.995894 
9.161 1'>4 


Z  of  the  Logarithms  19.396882 

i  Z  is  C.  f.  of        60^  3'  '    9,698441 

ppubie  is      *         J  20    6  the  Angle     B  P  Z. 


N  n  2 


Moen'j 


a 


^j6  The  J^rinepf  tk<  .^hi 

Moon's  R.  A.  128    ^2 

§uh.  JfigUBP!f  120      6 

Rm.  R.  A.  M.Cali  8     i7.>C36pr?^^^i7:f.    ... 

Sun*s  Right  Afc.  fub; .        220    22:,  !     -. 

Rem,-  147     5S     .        /       . 

Time  when  the  Moon's  Center  afcends  the  Vifiblc  Horizon  n^ 
9h;   51!  4ol»;  that  is,  3'  40''  Utcr  ..than  Jjhe  Time  of' 'her 
,  real  Afccnt  above  the  true  Horiaon."  .    \.  * 

•  Note,  Whenever  the  RefraQion  is  moire  Aan  ;the  Horizon- 
tal Parallax,  then  the  Excefs  is  ijie  T&^pj^feoh  '^f  tbc  Mooa 
Wow  the  true  Hoilipon.  /  The  Ncccffity  loi!  Icno.wing  J^^  .ap- 
parent ']rimt$  of  the  ^ifmg  and  Sciting  of  tKe  ^ jLuirunaries, 
is  fin  order  to  pronounce  whether  an  Eclipfe,"6r  Occiiltation 
will  be  vifible  at  a  given  Place,  which  by  this  and  the  Ninth 
Problem  are  performed. 

If  you  would  have  the  Tim^  when  the  Moon*s  lower*  Limb 
afcends  the  Horizon,  then  add  the  Moon's  Semidiameter, 
(which  at  that  time  ts.r6^^2^W).t:p  h^r  |Vft|tudj5  27|min.  31  fct 
conds,  and  you  will  have  for  her  Altitude  43  min.  57  fec.=  to 
A  B.     Then  work  as  above  ha^  been  taught. .        .   ' 

P  R  O  B,    XLXIX.;. 

s  \ 

Given,  thi  Latitude  of  the  Place  of  your  Habit a^ 
tion,  and  the  Places  of  tie  !Sfars  ah'd  Phnetf,  'fo 
find  the  true  and  apparent  Times  ^  their  Set^ 
ting.  '-■■.-     ^ 

• 

This  (as  in  their  Rifing)  may  be  performed  two  feveral 
ways,;  either  by  their  Semidiuriul  Arclies,  or"  by  thp  Tables 
of  Right  and  Oblique  Afcepfions  hereunto.  ^nnex*d, 

t.  By' their  Semidiurnal  Arches,  hnd,t*hejtrjue  Times  of  l^ejr 
Southing  by  Prol,  47,  and  then  their  Semlfdiurnal  Arc|i  as  is 
(hewn  in  Page  249;  add  thefe  two  together,  aiid  that  will 
give  the  jrue  Time  of  the  Starts  fetting. 

2.  By  the  Tables  of  Right  and  Oblique  Aiccnfion,  with  the 

true  Places  of  the  Planets  (as  near   the  time  as  poffible,)  take 

ppt  their  Oblique  Defcenfion,  which  is  dpne  by  entering  with 

.  "•    ■-  ■•         '      .  ■  ■       the 
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the  oppofitp  iSign  And  Qf^^oae  ^  ths^JllHnei^A  places,  and  with 
Latitude  of  contrary  Name  in  the  Tables  of  oblique  Afcen- 
iion  ;  remembring^  ((^l^f  l^ijh  ^,9p(>K4^  S'gi^  ^^  Degree 
'  of  the  Sun's  Place  under  no  Degrees  of  Latitude ;  which  done, 
fubtrad  the  oblique  DjlfgenOpti  of  the  Sun,  from  the  oblique 
Defcenfioiiof  the  Planet  i  and  to  the  Reiiaainikritdd.  jibe'Time 
of  the  Sun's  fetting  tb^  £}ay,  that  Sum  i$  jdtf^inie  of  the 
Planet's  fetting. 

Or  from  the  obliqu^Def^enlion  of  the  Planet,   fubtraAjthe 
right  Afcenfion  of  the  Sua4  mid  if  the  Remainder  exceed  fix 
huf^  .fpftfaiA  ijjc  H9^  &om   it;  but  if  it.^eMb  tb^ifix 
fours,  zM  ^x  jE^pu^i  the  Sum  or  DiiFe^ence  is  the  Time  •k 
the  Planet  s  ietting. 

Examples  in  all  the  Cafes  foUaws.   . 

Armo  :f727,  O^o^r  lO*  J  woidd  Icnaw  "tbe^ue  Time  of  the 
'letting  of  the  Pleiades  at  Lmdm  f 

» 

O  P  ERA  3?  I  O  M. 

'  H.  ^     S. 

To  their  jtime  of  Southing         13  46    52 

Add  ^thejr Semidiurnal  Arqh         8  10  .  48 

Tkeir  Time  of  Setting     '21  57     ^o   That  is  57^01 
paft  9  in  the  Morning, 

2.  By  the  Tables  of  Qblique  Afcetffim^ 

Pj^.Afm.Sef. 
Long,  of  -/  g^^'^  ^^  «cfc  28  i8  ^O  f  But  their  <^;)pofite  Places  are 

H  M. 
Pleiades ni  26^  ii»  37»'Lat.  4?Soijtb  Ob.  Defc,  17  42 
Sui\        cy«   28  28   Q  Qb,  Defc.    o  49 

Remains  16  53 

Sun  fets  that  Daya't         .     .  5     4 

Time  of  their  fetting  Si  57  qs  before 


3.  J? 


»      / 


H. 

M. 

'7 

42 
46 

»5 
6 

5* 
0 
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3.  By  the  Tahki  9j  Rf^t  jtfcenficnt. 

OPERATION. 

« 

P/mfrj  Ob.  Ddcenfion 
Sun's  Rtglit  Afeenfion 
Remains 
Sub. 

Time  of  ihcir  Setting  9    56  in  the  Forenoon  of 

the  iK^  Day. 

.  Example  2.  What  time  doth  Sirius  fet  at  L$ndm  the  c/^ft 
Dzy  of  Jflnfimber  f  .    . 

« 

OPERATION^ 

t 

Ho.  Min.  Sec* 
Time  of  Southing  '563 

Semidiurnal  Arcb,  add         4    33    20 

Time  of  Setting  ^9    39    213 

Example  3.   Let  the  Time  of  Saturn's  fctting  be  rcquircd^t 
London^  O^eier  I  Jh  iJ2yi 
'  ^  S.D.M. 

Longit.ofif^'«'^«*o    8    33Lat.o<^  S9/S 
°         C  Sun        7     I    32 

Remains  3    7       i  this   Reduced  into  Time,  h 

6b.   28»  V'the  eftimate  Time  of  Southing. 

True  time  of  Southing  is      6  47 

Declination  South  19       6 

Afc.  Difference  •   25  50 

In  Time  i  43    20  - 

Semidiurnal  Arch,  add  4  16^40 

Time  of  Setting  ii  3    40 


2.    By 


Tkepcffrini  rf  the.  Sphere.  vj^ 

a.  By  the  Tables  of  Right  and  Oblique  Aibenfion. 

D^g.  Attn.      Dig.  H/Cu^ 

H.Min. 
Jl  Ob.  Defc.  71 

©  Ob.  Dcfc,  o    56 

Remaia  65 

Sun  fettihg  add        4    58 
Satumkx&zt         xi      sasbefoi-e. 

• 

Or  thus. 

ft 

H,  Min. 
Ti  Ob.  Afc.        71 
O  R.    Afc.        1    59 
Remain  5      2 

Add  60 

Time  of  ietting  1 1 '     2  as  before. 

Exampk  4«  Let  the  Time  of  the  Moon's,  fettlng  be  fought 
Kfivcmber  31/,  1727,  at  London  f 

New  Moon  the  %d  Day  at  28'  paft  4  Morning. 
Sun  fets  that  Night  at  4h.  23  minutes;  the  Time  from  the 
New  Moon  is  35  h.  55  minutes. 

Then  if  24h. :  48'::  35 h, :  55' ::  i h.  11'  5o»». 
Sun's  Setting  add  .      4     2300 

Sum  Eftima^e  Time  Moon  fetting  5     34  50 

For  the  Moon's  Place  tbertt 

Deg.  Min.    -Ho.  Afih. 

Pbce  J  theisjDayatNoon^  ^  9      4Lat.4    58  South. 
74$       ^  '     c      22    51     .     5       2 

Diurnal  Motion  Moon  ^  1 3    47        ,0.      4 


Now 


ifB»  "mJ^^'ke'^ifW^'^S^eM 


•  *  • 


H.  M. 

If         24  odCo.Ar.  6021 

Give    13  47  6388 

What    5  35  103 1 3 

Anfwer  3  12  12722 

])  In  4^    9  4 

3>  in  /-  12  16 

©in^2i  52 


'i 


/  r 


•J   .  <  >  i 


^   Oppojite  Places  are^ 

>   n  12     i6Lat.4    59  N.  Ob.  DefcV  i  58 

©  O  21     52  Ob.  Defc.^i  40 

Remain       "  O  18 

Sunfetsat  .  4  213 

Time  of  the  Moon's  fetting  4  41 

Or  tbtit-i 

1>  n  12-   i6  0b:D.'  I    58' 

©  ^  21    52  R.  A,    3    17  * 

Remain  .     10    41  - 

Subtraft-  !    6'  06  * 

Moon  fettiftf -^  4-  41*  asrbefote;  -  ♦ 

Or  the  cftimate  Time  of  the  Moon's  fettirig  may  be  found 
by  taking  the>  R.  A.  of  the  Sun,  andthe  Ob.  A/of  tteMpon 
to  their  Places* on  the  3d''Day  atTfoori;  and  their  Difiel^ntc^'^ 
rejefting  6  Hiuns,  will  be  4  Heufs  y>r  Minufrs \   tQ  which', 
time  commute'  the  true   Places'^'of  the   Sun  and  Moon,  and 
to  thofe  Places,  take  out  of  the  Tables  the  Right  Alcenfion  of 
the  Sun,  and  the/oblfqae^  Defeenfion  of  the  Moon,  and  thefr 
DifFerence  (adding  or  fubtrafting  fix  Hours)  is  the  Time  of 
the  Moon's  fetting.     But  if  your  Cafe  require    tnore  Exaft- 
nefsj'  you  muft  to  this  time  laft  Tound' impute  the  Places  of 
the  Sun  and  Moon.     Theri  working^  as  before  is  taught,  you 
vrill  obtain  the  me  and*  correA  Time  of  thii  Moon's  fetting. 


2.  To 


7*'  DoSlHne  of  the  Sphere.  i^\ 


-..1 


^.  To  find  the  Time  of  the  Mosris  fitting  ^kftUr 

Semidiurnal  Arch. 


'  n.  M. 

True  Time  of  Southing       i     I2 
Eftimate  Time  of  letting       4 

Moon's  Place  jthen  ^  11 
Moon's  Declimrtiori  Sotidi  ^7 

Afcenfion  DiBFerence  40' 
In  time  Sub.  '  2 
Semidiurnal  Arch  ^dtl         3 

Time  of  Mboif  s:  iktibg  '  4 


30 

39  Lat,  i^  sg'^. 
n 
II 


17 

41       8  frdtfTfiTTburs.  ' 
1 9    5;^  tocher  SoutMing. 

3*' j^ 


'  Obferve,  by  reafon  of  the  Moon's  ftytfr  Motiow^  her  Semi- 
diurnal Arch  is  always  changing,  whidi^caufesa*  Difference 
between  the  time  of  her  rifing  and  fetting  from  that  Time, 
found  by  the  oblique  Afcenfion  or  obiique  Defcenfion.  But 
in  the  fixed  Stars  |ixl  other.  Platnet^  iwhofe  Motions  arefloijir, 
their  rifing  and  fetjting^  found  by'the  ^Semidiurnal  Arc^,  \nll 
agree  with  the  times  found  by  the  oblique  A(c^fions,  ^c*  / 
.  Laftly^  I  (hallihew  the  ^veftigation  of  the  apparent  Xinn^s 
of  the  Moon's  fetting.^    . 

Anno  1727,  Nov.  3,  Moon  ftt^^        4.  \  41*    00  at  London. 
Mean  Anomaly  Moon  then        8^1x5     37    ,03- 
Horizontal  Parallax  ^    '  58     41 

Horizontal  Refraction  fubtrafl:  ,   33     QO. 

Moon's  true  Alijitude    ,  v.      '25     41   whe©:  her 

Genter  begins  to defcwjd  tte  .Weftern  Heriwn.V* 
Therefore,  in   the  ob- 
lique angled  fpherical  Tri-' 
SHISJ^  B  Z  P    are  givea    •    . 
B  Zy  the  jComiplement  of    , 
the  Altitude  89  Degreet    ^ 
.^  Minutes    19   Seconds^ 
ii  P  the  Diftance  of  the 
•Mpon   from    the  Nocth 
Pole  of    the   Equinoclial 
117  Degrees  li   Minutes 
and  Z  P  the  Complement 
of    the  Latitude   38  De- 
gre$$  28  Minutes,  to  find 
the  Angle  B  P  Z,    the 

'O  •  DifFcrcncc 


zSz  The  Dodtrine  if  the  Sphere. 

Dtflertoce  of  die  right  Afixdion   of  the  Mooa  and   Mid> 
Hcatco* 

OPEHytrfON. 

D.  M.  8, 

ZP       38  a8  o 

BP      117  II  o CDOipkioent 62 De«-.  49 Muf. 

BZ        89  34  19 


mmm^tm 


Half       122    36    39  Cpmplcmcm  57  Dcgr.  23  Miiu  21  Sec. 
BZ        89    34     19 


r     ■ 

X  33      2    40  ^ 

D.  M. 

$.  Z?              38  28  Co.Ar.  0.206168 

6.  BP              62  49  Co.Ar.  0.050826 

S,  iZ             57  ^3              9.925464 

S.  X                33  *              9-736497 

Z  of  the  Logarithms  19-918955 

C.  f.  of  24    22  9-959477S 

Doubled  48    44  is  the  Angle  BPZ, 

C  R«  A.  add  249    21 

Z.R.A.MC.  298      5 

O'aR.A.fub.  229    26 

Remains  68     39,  which  rcduopd  into'Time,'  is  4  Hours 

34  Miitutes  36  Seconds,  the  apparent  Tihie  of  the  Moon's  de* 

Icending  the  Weftcrn  Horizon. 

If  you  would  have  the  Time  when  the  Moon-s  upper  Limb 
defcends  the  Horizon,  fubtra£t  her  Horizontal  Semidiameter 
15  Minutes  55  Seconds  from  her  Altitude  25  Minufes  4.1  Se^ 
eonds^  and  you  will  have  fox  the  Altitude  of  the  upper  Liitib 
9  Minutes  46  Seconds  when  it  leaves  our  Hemifphere  ;  which 
by  working  according  to  the  proceeding  Method,  I  find  it  tp 
fot  2^  4  Hourf  37  Mnutfs  8  Semdu 


0  ?g 


Itbe  Jboi^rine  oftheBpherei  '    283 


OPERATION. 

m 

\'      '  Mn\  Sic.   ' 

Moon*s  Altitude  when  hef  Centbr* 

defccnds  the  Wcftern  Horifson.  5*5    4* 
Horizontal  Semidiameter  fub.         ,  15     55 
Alt.  of  her  upper  Limb  when  fetting  9    46  . 
From  90      6      o 


i^ 


ZemDift.  >  upperLiinbs:;toBZ  89    50     14 

B  P  117     II       o  Compl.  62^  4Q' 

ZP  38     28      o 


Aii'li^i  <i 


Z  ,'        245    29    14 

half  122    44    37  Compl.  57^15' 23H 

BZfubt.  89    50     14    . 


■*«.*i 


X  32    54    43 

% 

4 

Dig.    JUin.  \ 

S.  Z  P  38    28Co.Ar.o.2o6t68 

S.  BP  62    49  Co. Ar.  o.  050826 

S,  half  Z        57     15  9.924816 

S-X  32  54         9.734939 


♦  . 


Z  Logarithms  19.916749 

half  isC.  f.  of  24    41  9*9583745 

Doubled  is        49     22  =  ^ii|^//r  B  P  Z,   fuppofing  that  Scheme 

D  R.  A.  add  249     21  to  ferve  for  thisWork. 

R.A,  M^C.  298    53       - 

©  R.A.        229     26 .  ^  ^  -       ; 

Remains  69     17  which  in  time  is  4H.  37  Min.  8  Seconds, 

the  time  that  the  upper  Lim&  of  the  Moon  defcends  our  Hori- 
zon. And  thus  have  I  given  you  all  the  Methods  of  finditig 
the  rifing,  fouthing  and  fetting  of  the  Sun,  Moon,  ^nd  Stars, 
both  true  and  apparent  Times,  which  was  never  before  fo  Me- 
thodically,   and  fully  Handled  by  any. 


O  o  2  P  R  O  B, 


2  84  ^l^  p0rjfte  of  tbe^hexXf 


•     « 


P  R  O  B.    L. 


Given ^  the  Latitude .  ^  the  Place ^  ajid  the  Oblique 
Afcenfion  of  tie  Sfar\^pr  Wanet:^.\tQ  fi^d\ibB  T^e 
,wben  it  will  fife  Q>fmi(i{i^y.  ...  . , 


Every  Star  rifes  ^h  tha*'1'oiftt  of  the'tclfptic,  'that  jbas  ^le   ■ 
faihe  oblique  Afcenlfion  with  It:  And  confequently  at  the  fame 
time  with  the  Sun,    When'^lie  .ppilefles  th^t  Decree  M   ^e 
Ecliptic.      .       '  ^  -  -  ^     • 

^3Hierefepe,  by  Probfer^  5th  and  6th,  having  found  the  pl^i- 
quc  Afcenfion  of  the  Star;  fiibtraft  90  Degrees  from  it,  and 
the  Remainder  wilt  be  fhe  right  .Afcenfion  of  the  Mid-hestven 
at  the  time  of  the  Star^* rifling':  Then  hy  the  -^^xh  Probjfm 
imdlflie  .Ctffp  of  tHie  Afendent  ;  which  done, "fee  jiybjifcD^y 
of  the  Month  the  Sun  is  in  fliat  Degree  of  the  Ecliptic  that 
js  then  Afcending ;  Tor  that  is  the  Day,  that  the  Star  rifisth 
Cofmically.  •  - 

Example.     Let   it   be  required  at  London  to  find  the  Time 
when  the  Pleiades  rife  Cofmically,  Anno  -1741.^ 

See  the  Work^ 

/        • 

J^eg.  AftK.  Sec. 
Longitude  :tt  •  26  ,  22  38 
L  titude  North            4    OP  .  3^' 

Declination l^orth      •23    26  00  ^ 

Pleiades  (  Afcen.  Difference  fub.'32     46  o<» 

\  Right  Afcenfion         52     50'  00 

I  Oblique  Afcenfion      20  ^    4  00     > 

I  Right  Afc.  MCflr/1290       8  00  ^ 

Degree  of  the  Ecliptic  Afcending  O  13  Degrees  46  Minutes 
.ibeSiln  is  in  this  Plac^  of 'the  Ecliptic  about  the  23d  Day  of 
Jpril ;  on  which  Day  the  Sun  and  Pleiades  rife  tpgether. 

Examfde  2.  At  London^  I  would  know  the  Day  when  Fomd- 
haunt  rifes  Cofmically  ? 

Longi* 


►       ■  :  *:::  *\   r-  .:        :  /  •  *^^«  ^•••^-  . 

Declination  South    .    ^      S'      3  i9<^ 

Afc.  Difiereiice  add             >  49     19  b 

Right  Aicenfion            ^     3^    ,34  59 

Oblique  Afcenfion               >  4^9 ''53  59- 

Degr.  of  the  Ecliptic  Afc.  O  29    31  o  The  Sun  is  in  this 

Pl^ce  of  (he  Ecliptic  atxxit  A^  lo^  which .  is  the  Ds^    ' ' 

a^tifcsCbftiiiCall/^tW^?  ^^     \ 


Example.  3.  I  demand  the  Day  that  the  brfght  Star  in  die 

Eagti  will  rife  Cofmically  at  Lonam. 

'  .     .  .        •    • 

1 'ftill  pyt  iaowii  all  the  Wprk  as  f(^w& 


'  •     I  \ 


&eg.  Jttm.  See. 

Longitude  of  the  Star  b*  27  54  54  « 

LatitnAe  '*                      1^  1^  ir 

Dttdinationl^otifh            8  .16  xS 

jUght  Afiieenfio^i         ^^^  ^o  00 

i4iC:enfiotial  Diff.  fub.     to  24  -  00. 

Oblique  Aicenfidn        283  56  00  from  v  76^  4^ 

Now  by  ProiUm  34,  find  the  Point  of  the  Ecliptic  Afcending. 

Btg,Min. 
As  Radius  go    00—  xo.oooooo 

To  C.  f.  Ob.  Afc.  of  die  Star      76    o4r-  9.381643 
So  C.  t.  Latitude  London  5 1     32—  9. 900086 

J^9'  ;•  ^f  ^  79  Vio—  9.281729 

Obliquity  add  23     29         -      '    ^ 

Z.  ,is  die  fecond  Angte  102    39  Complement  77*  ail 

Now  fay  y 

Dfg.  Min,  ^ 

As  Cj  f.  fa:.  Angle        77     ai  Co.  Ar*    0.659566 
loUl.  Iirit  79     10  Q.2740A0 

.Sot. Ob.  Afc*    .^64       .     tleiJaJI 

Tot.  from  A  73    53  10.539901 

That 


.V'.-i 


cl*  Tie  D9&rinff'  of  the,  SpBirk 

Tliaitis,  /  13  J9^«p^\J3  ARwf^jjp  to^whjjfh^Ph^cc.of  the 
Xcliptic  the  Sun  comes  about  the  ^5th'-Da^'  df,  'No^mhr^  on 
which  (Day  this  Star  Tifei*  coimicalty.    Thi^  Ji/S^Vhi0i  is  ixiore 

Expedi  ious,  than  anj  evdr  piiblKhed  that  I  IdiSW  iMP. 

, '  ,       ", :      I.  .  .    *«  ov'i  j*i  -J    >     •  - 

PR  OB.    LXL 


.■.'!'■.'.■         ■,.•  -  « 


GiveH,  tBi  Latitude  of  the  rlace\  ahdthfiObUque 
Defcenfion  of  a  Star^  to  find  the  Time  of  its.  Cq/i 
micalSefting.  ,  -   .     - 


•      p 


Eveiy  ,Star  fets  with  what  Point  of  the  Ecliptic  that  has  the 
fame  Oblique  D  efcenfion  with  it,  and  confequently  at  the  fame 
time  as  the  Sun  riles,  when,  he  poiTefies  that  oppofite  Poiht  of 
the  Ecliptic'  .     ,    !  ^ 

By  Problem  the  6  th  find  the, Oblique  Defcenfion  of  the  Star, 
and  a^d  toit  180  D^jT^/^;  that  Sum  is' the  Oblique  Afcenfion 
of  the  Aicendent ;  to  which  find  hj  jProUem  34,.. the  Point  of 
the  Ecliptic  then  Afcending,  and  that  is  the  Place  of  the  Sun, 
at  the  Tune  that  the  given  Star  fets  Cofmically; 

Example.    .  What  time   at  LoHdm  do  the  Pleiades  fet  Cof> 
mically  thb  Year  1741  ? 

* 

Sec  the  Work* 

*  '  * 

Dfg.  Jkfin.  Sec. 

Longitude;  Pleiades    y        26    22  38 

Latitude  ^    '     4    00  ^7 

Declination  North  23     16  op 

Right  Afccnfion  52.   50  00 

Afccn.'piffercnceLadd  32     46  00  .    • 

Sum,  Oblique  Defcenfion    85   .  36  00 

Add*       .  '     180     00  00 

Obhque  Afcenfion  ;z65     36  00  ^    " 

Complement  paft  s^*  .  85,    36  00  . 


> 


\ 


-1-^- 


.-Scrsr:-  -■•« 


p)e  DoSrim  tf  <f>e  Spbure, 


«$7 


As  Radius  90^  00— JO' 000006 

To  C.  f.  Ob.  Af(r.      %$    46—8.868165  ,        \ 

To  C.  t.  Latitude      51  .  32-7-,  9.900086 

ToC.t,  of  86    39—8.768251 

Obliquity  Sub*         ^   ^3    ?9.  /    -  \ 

Rem.  fee.  Angle         63     io   ,  ,       '    *     '     .     ' 

A»  C.f.  of  fee,  j/«^fc  63     10  O).  Ar.  0.345442 

TpC.  f.  offirftif«^i!f  86:39                8.76667s 

So^.  Ob.  Afc.     .  85     36               11.11381S       .         f 

'Tot.from^,  59     ify              10.22593Z 

That  IS,    H'  29    jft^tawhichPlaoethc  SunoMnej 

November  ^t  nth   Day,  and  that  is  the.Day  that  the  Pleiada 

fet  qpfmically* 

'     Exampli  2.    Let  the  Day  that  Fomcbasmt  fets   cofmicalljr 
at  ,  London  be  requixed? 

OPBRJTJON. 


Dig.  Min,  Sec. 

'■fjonptvri^afPomabauntss'  '29-39    5^ 

Latitude 

Declination  South 
Right  Afcenilon 


Afcen.  Difference 
Oblique^  Defcenfion 
Add  , 

Oblique  Afcenfion 
Complement  (hort  of  ^ 
Degree  Afcending     St 


21  4  54 

31 .  03*  30 

340  34  59 

49  19  00 

2^91  15  59 

180  00  00 

in  15  59 

«8  44 

II  51 


^0  to  which   Place   of 


the  Ecliptic  the  Sttn   comes   the  24th  of  Jw/y,  and  that  is  the 
Day  fought, 

Exampk  i.x  What  Day  doth  the  middle  Star  in  Or/Ws 
^t  fe^  c<»fpiiadly  at  i^ndon  f      '      • 

A  Synop. 


1.1L 


Mt 


-9l^i)^/>  ifiit^BerK 


A  Byntt^  4  itAk  W$rL 


Longitude  of  the  % 
Latitude  South 
Declination  South 
Right  Albenfion 
Afcoiiional  Difference  fiib« 
Rem.  Ob.  Defcenfion 
Add 

Oblique  Afcenfion 
Com^ement  paft  ^ 
Degree  Alcsnding  nt 


I    ?4,  49 


80  34    23 

I  47    .^o. 

78  47'  ^3 

180  o.  CO       

«8  47    ij 

7*  47    2jf 

25  16      the  Sun  tomefc  to  tBi$ 


Degree  of  the  Ecliptic  abou  ^ 

the  Day  fought.    What  has  beeh  laid  of  the   Fixed  Stars,  t&e 
fime  13  to  be  oMbved  of  die  PUtiets. 


mm 


mttm 


i«piiP«»«Mp 


4  ^ « .A  ^ 
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A   TABLE£/'42  FixedStarSj  with   the  Days  when  they 

rife  and  Jit  Cofmically  at  London. 


STARS    Na(nes. 


FIrft  in  Pegafus*sW\ng,  Manbah     • 
Right  ShouJdcr  in  Aquarius 
fcxtfcam  Star  in  the  Wiog  oiPegafus 
Laft  in  the  Goaf  9  Tail 
Bright  Star  in  the  Ram's  Head 
That  in  the  /ormcr  Horn,  caUcd  firft  if,  T 
In  the  Tail  of  the  Whale 
Th^  Brightcft of  ih^PUiades 
In  the  fTba/i's  Mouth,  Mencar 
North  Horn  of  the  BuU^  foot  ofJurtga 
Fomalfaunt 

North  Eye  of  the  Bull 
In  the  Belly  of  the  male 
South  Eye  oUht  Bull,  AlMarM 
South  Horn  of  the  Bull 
Cafior 
Pollux 

Middle  Star  in  Orion' t  Belt 
LeJferDeg,  Procyon 
In  the  Harth  Thigh 
In  the  Great  Dog%  Mouth'  Syrht 
Lyon*s  Heart 
Lyon^s  Back 
Hydrd*%    Heart 

In  the  Tail  of  the  Lyon         Bench. 
Vittiemiatrix  ^ 

ArSurus 
Virgin's  Girdle 
Bright  Star  of  the  Crown 
Virgin's  Spike 
Right  Shoulder  of .  Hercules 
Left  Shoulder  of  Hercules 
Uezi  ot  Hercules 
Swan's  Bill 

Right  Shoulder  of  0^/&//srrtf/,  Serpentariui 

JiOwerWingof  the  Swan 

Vulturoh  Tail 

Right  Knee  oiOphiucuSf  or  Serpentarius 

Scorpiott's  Heart 

Brighte^Star  in  the  £/a^/(f 

In  the  Thigh  ofPega/uj,  Scheat 

In  the  Head  of  Andromeda . 


pp 


Cofmical 

Cofmical 

Riiinf?. 

Setting. 

Jan.     I 

^ttt.  I J 

9 

>fo^.  ,18 

)    28 

8ept,  24 

Feb.       y\ 

>/^3« 

March  4 

0^.    24 

10 

"P 

April  12 

^/(^.    4 

23 

iW.    12 

May    20 

oa.   15 

^       15 

ATtfcr.    10     >- 

may    lo 

Jnh  24 

20 

iViw.    13 

25 

.SV^/*    12 

28 

iVi^c^.    1 3 

>«/     5 

^  .      3«> 

'9 

Feb.      3 

22 

7tfff.   19 

J'^h   3 

i\^jt^.     6 

19 

0/^.     7 

22 

0^.    18 

31 

Nov.     5 

Auguft  9 

Ftf3.    15 

16 

4>ri7  16 

*           20 

Z>/r.    17 

2^ 

-<^i^r//  1 5 

^///.     IQ 

M^j^     7 

'             15 

June  J  z 

'9 

April  19 

28. 

>/y    9 

0/7.      4 

Marcbiy 

6 

July  12 

.     10 

25   . 

21 

H 

30 

y^/yf .  ^  2  I 

jV^c'      % 

7«/r    7 

S 

5/^r.  15 

11 

Aug,     I 

iS^tfV.   16 

7/?;?^     7 

22 

M<jy      5 

iViT.     2  5 

-^/i'j^.     2 

D^f.    1 1 

5^;)r.   26 

25 

0>?.  ,11 

P 
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2^o  ,*Tbe  DaSirine  of  the  Sphered 

P  R  O  9.    LU. 

Given^  the  Latitude  of  the  Place^  and  the  Oblique 
Afcenfion  of  a  Star,  tofnd  'wben  it  will  rije  A- 
cpronically. 

This  Problem  is  folv'd  in  the  preceding ;  for  inafmuch  2^ 
the  Point  of  the-  Ecliptic  anfwering  to  the  Oblique  Aicenfion 
rifes  with  it;  therefore  its  oppofite  Point  muft  be  the  Place 
of  the  Sun,  when  the  Star  rifes  Achronicaily :  Confequently 
the  Cofmical  Rifing  afkid  Setting  being  known,  the  AchroniczJ 
Riiing  and  Setting  of  the  fame  Star  is  known  alfo :  As  for 
Inftance,  if  I  would  know  the  Degree  of  the  Ecliptic  the 
S  un  is  in  when  the  PUiades  rife  Achronicaily  at  Londouy  having 
found  that  13^  46V  of  Taurus  rlf(y  with  themt  therefore  it  tells  me 
thdX  Scorpio  1 3^/46'  (being  the  opp«fite  Point)  will  fet  as  the  P/r<- 
ades  rife  ;  and  the  Sun  pailes  that  Place  about  the  26th  Day 
of  OSober  ;  and  that  is  the  Day  at  London  when  the  PUiades  rife 
Achronicaily.  But  to  make  it  more  plain^  I  Ihall  give  the 
Trigonometrical  Inveftigation,  by  Prob,  34. 

Longitude  of  the  Pleiades  g 
Latitude  North 
Declination  North 
Right  Afeenfion  , 
AfcenHon  Difference  fub. 
Oblique  Afcenfion  paft  T 

As  Radius 

To  C.  f.  Ob.  Afc. 

So  C.  t.  Latitude 

To  C.  t.  of 

Obliquity  add 

As  C.  f.  of  fee.  Art^le 

ToC.  f.  ofthefirft 

So  t.  Ob.  Afcen. 

To  t-  paft  V 

That  is' Taurus  13^  46',  and  the  oppofite  Point  of  the  E- 
cliptic  thereto  is  Scorpio  i^^  26'  j  to  which  Point  the  Sun  comes 
iibout  the  26th  Day  of  (dtJoher^  the  Day  on  which  the  Pleiades 
rife  Achroiiicallv  at  London, 

m 

Example 


Deg.  MtH,  Ste. 

0 

26  10 

58 

/ 

4  00 

37 

23  H 

00 

t 

-■ 

5»  SO 

00 

32  22 

00 

20  08 

00 

\ 

Dig.  Mitu 

J 

90 

QO-0I0.000000 

20 

8-9 

.972617  • 

51 

32—  9 

. 900086 

53 

17—9 

,872703 

n 

29 

76 

46  Co. 

Ar. 

0.64032 1 

53 

17   * 

9.776598 

20 

8 

9.564202 

43 

46 

■ 

9.981121 
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Exan^  2.    I  woidd  know  the  Day  att  London  when  Foma^ 
.batmt  will  rife  Adironically  at  London  ? 

SOLUTION. 

In  Page  283.  I  found  the  Degree  of  the  Ecliptic  the  Siin 
is  in  to  be  Taurus  20^  31'  when  the  Star  rifes  Cofmically  ; 
therefore  the  Sun  muft  pofleis  Scorpio  29^  3 1 V  when  the  fame 
Star  rifes  Achronically,  and  to  thi9  Place  the  Sun  comes  about 
the  lothof  Novimher. 

X 

PROS.    LIII. 

Given^  tbe  Latitude  of  a  Place^  and  tbe  Oblique  De* 
fcenfion  of  a  Star^  to  find  wben  it  will  Jet  Acbro^ 
nically. 

The  fame  D^ee  of  the  Ediptic  that  defcends  with  the  Ob* 
lique  Delbenfion  of  the  Star,  is  the  Place  that  the  Sun  muft  t>of* 
iefi  when  the  given  Star  fets  Achronically.     Therefore,  as  the 

rfite  Point  of  the  Ecliptic  that  the  Sun  poflefTes  when  a  Star 
Cofmically,  makes  its  Achronical  Rifing  ^  fo  the  Sun  muj^ 
be  in  the  oppoute  Point  of  the  Ecliptic  when  a  Star  fets  Cof- 
imcally,  to  caufe  the  Star's  Achronical  fetting. 

Example.  At  London  the  Day  of  the  Achronical  fetting  of 
the  PUiades  is  required. 

This  is  Iblved  in  Page  286  ;  for  there  I  have  found  that  the 
Sun  muft  be  in  ni.29^  16'  to  caufe  their  Cofpiical  letting ; 
therefore' the  o^pofite  Degree  y  29*^  16'  muft  be  the  Place 
of  the  Sun « to  caufe  their  fetting  Achronically  ;  and  to  that 
Place  of  the  Ecliptic  the  Sun  comes  the  loth  Day  of  May. 
Hence,  the  Pleiades  then  fet  Achronically  at  London »  More 
Examples  in  things  fo  plain  were  needlefs ;  becayfe  the  Work 
of  thcfc  two  Problems,  is  performed  in  the  Cofmical  Rifmg 
gp9  Setting, 
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A  TA  B  L  E  1^  42  Fixed  Stars^  with  the  Ik^s  when  ibey 
rife  and  fet  jlcbranicalfy  at  London.  • 

Achroo,       Achron. 
Rifing  Setting. 


STARS  Names. 


Firftin/'<^tf>i'a  Wing.  Mdrebdh 
H'lght  Shoulder  in  Jquarius 
Excreim  Star  in  the  Wing  of  'Fegdjgs 
Ltfkinihztioai'tTzW 
Bright  Stir  in  the  Ram*9  Head 
That  in  the  former  Horn,  called  firll  ^  T 
In  the  T^  of  the  ^ba/i 
The  Bri<!heft  of  the  PhtMdes 
In  /the  IFbalis  Month,  Memar 
North  Horn  of  the  BmU,  foot  of  Mr'iga 
Fomabaunt 

North  Eye  of  the  Bull 
In  the  Belly  of  the  IVbale 
South  Eye  of  the  Bull,  Aldtharan 
South  Horn  of  thtf  Bdll 
Caftor 
PoUux    ^ 

Middle  Star  in  Orion'^  Belt 
Leffgr  Dogt  Procyon 
In  the  Han^s  Thigh 
In  the  Grtat  Dog'*  Mouth,  Sjriuf 
Lyonh  Heart 
Lyon*5  Back 
Hyilra's  Heart 

In  the  Tail  of  the  Lyon         Deneb. 
Viniemiatfix  , 
ArRurus 
Virgin's  Gjrdle 
Bight  Star  of  the  Crown 
Virgin**  Spike 
Right  Shoulder  of  Hercuht 

Left  Shoulder  of  Hercuhs 

H«ad  of  Hercules 

fwan's  Bill 

Jlight  Shoulder  pf  Ophiucus,  Sirpentari^s 

Lower  Wing  of  the  Swan 

Vulture'^  TaW 

Right  Knee  of  Opbiucus 

^corpioTi'^  Hsart 

iSrightcft  Star  in  the  F<^/^ 

In  the  Thigh  of  Pegajus,  Scbeat 

|n  the  flcad  of  Andnmeda 


Juh 


6 

»3 
Augnft  5 

13 
Sipt.    7 

'2 

oaob.  1  is 
26 

Nqv,    19 

>5 
10 

21 

29. 
Decern.  6 

Dec.   io 

21 
30 

18 

26 

5- 

18 

March  7 

12 
I 

3 

9 

»9 

27 

•3 

4 

9 
10 

22 

25 
1 1 

26 


April 


May, 


March  11 
Fr>.  1 3 
March  32 
y^ff.  27 
^pr./  21 

16 

March    2 
A/tfjr     10 

May  g 
Jan*  20 
M<i)f  12 
March  10 
AfJiy  12 
30 
Aug.  ' 

A/4J 

June 
April 
May 
Aug. 

oa^b. 

Jwnt 

va^b. 

Nov. 
Dec. 

oaob. 

Jan. 
%ept. 
Jan. 
Jan, 
.  Feb. 


6 

23 
5 
6 


*9 

»7 
t8 


7^ff# 


9 
ti 

22 

6 

30 

9 

2| 

6 

^  ^*-      5 

March     r 

y^*^-    28 

D/c,  J 
Novem.  -6 
74/f  29 
March  23 
Decern.  25 


j^' 


.    .  From 
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From  the  four  laft  Problems  it  is  manifeft,  that  from  the 
times  of  the  Stars  Cofmical  Setting,  to  the  times  of  their  A- 
chronical  Rifmg,  they  are  vifible  above  the  Horizon,  from 
the  time  of  their  Riflng,  to  the  time  of  their  Setting,  in 
north  Latitudes,  if  the  Stars  have  fouth  Declination. 

And  on  the  contrary,  from  the  time  of  their  Achrpnical  Set- 
tiilg,    to  the  time  of  their  Cofmical  Rifing,  they  krt  al^ge- 
ther  inviftble,  and  never  appear  above  the  Horizon  from  the 
letting  of  the  Sun,  to  his  Hifing. 
'  As  for  Inftance ;  Fomahaunt   fets  Cofmtcally  on  July  the 
24th,  and  rifcs  Achronfcally  the  loth  of  November ;  all  which, 
time  (t)erng  109  Days)  this  Star  rifes  after  Sun- fetting,  and  fets 
before  Sun- rifing;  confequently  vifible  from   the  time   of -its 
Rifing,  to  the  time  of  its   Setting.     But   from  yanurary  2oi 
the  time  of  its  Achronical  Setting,  to  May  10,  the  time  of  its 
Cofmical  Rifing,  it  never  appears  in  our  Hemifphere,  but  when 
the  Sup  is  there,  and  therefore  in  vifible. 

2.  And  from  the  time  of  its  Cofmical  Rifing  May  10,  to 
the  time  of  its  Achronical  Setting  January  20,  it  conftantly 
appears  aboye  the  Horizon  at  feme  part  of  the  Night  or  other. 

But  if  the  Stars  have  north    Declination,    (a^  fuppofe  the 

,  Pleiades)  they  are  vifible  from  the  time   of  their   Achronical 

Rifing  Oiiober  26,  to  the  time  of  their  Cofmical  Rifing   Jpril 

23,  or  till  they  approach  fo  near  the  Sun  as  to  become  Com- 

buft^  V^hich  &all  be  the  Bufinefs  of  tlie  next  Problem, 

P  R  O  B.    LIV. 

I 

Given ^  the  Latitude  of  the  Place ^  and  the  Depref-^ 
Jion  of  a  Star  below  the  Horizon^  and  the  'Time 
of  its  Cofmical  Rijmg^  to  find  the  Time  of  its  tie- 
liacal  Rifing. 

It  is  known  by  Qbfervation,  that  the  fmalleft  fixed  Stars  are 
not  vifible  till  the  Hemifphere  is  wholly  free  horn  the  Sun's 
Rays  ;  that  is  till  after  the  end  of  the  Evening,  and  before 
the  beginning  of  the  Morning- twilight,  which  is,  when  the 
Sun  is  1 8  degr.  below  the  Horizon  y  and  that  Stars  of  fe- 
veral  Magnitudes  may  be  feen  when  the  Sun  is  deprefled  be-< 
lo\y  the  Horizo;i,  as  is  here  ferdown. 
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Stars   of 
the 


Digreis. 


Mae;iiitude,  may  be  feen 
when  the  Sun  is 


below  the  Hotl 
zon. 


Example.  Let  the  time  of  the  Heliacal  Rifing  of  the  Plei- 
ades be  required  at  London? 

You  muft  firft  by  ProUem  32,  find  the  Altitude  of  the  No- 
nageiime  Degree  in  the  given  Latitude  to  the  time  of  the  Cofmt - 
cal  Rifing  of  the  Star,  and  the  Steps  of  the  Calculation  you  muft 
obferve  as  is  here  fetdown. 

Dig.  Min. 
Latitude  of  the  given  Place        51     32  N. 
Pleiades  rife  Cofmically  jtpril  23 
Sun  rifes  that  Morning  at 
Sun's  Place  then         ^ 
Sun's  Right  Afcenfion 
Time  from  Noon 
Sum  R.  A.  M.  Call   ' 
Complement  flidrtof  T, 
Medium  Cceli  is         Vf 
Meridian  Angle 
Decl.  Cul.  Point  South 
Compl.  Latitude     - 
Altitude  Mid-heavcn 
Altitude  Nonag.  Degr. 

The  Requifites  above  being 
found,  I  (hall  now  explain 
what  is  required  in  the  adjacent 
Figure,  in  which,  Z  H  N  O 
reprefent  the  Meridian  of  the 
Place,  H  O  is  the  Horizon, 
E  A  F  the  Ecliptic,  Z  B  N, 
a*  Vertical  Circle,  D  C  D 
the  Parallel  of  Depreffion  of 
the  Pleiades  14  degr,  when 
they  become  vifibl^,  after  their 
Conjunftion  with  the  Sui^ 
interfering  the  Vertical  Cir- 
cle and  Ecljptic  at  C:Now  in 
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the  Rig|it*aiigled  ipherkal  Trismgle  A  B  C,  r^ht  angled  at  B, 
there  are  given,  B  C  tbe  Stars  Depreffion  14  degr.  and  the 
Angle  B  A  C  =  Angle  H  A  £,  the  Altitude  of  the  Nonagefime 
Dmee,  or  Angle  that  the  Ecliptic  makes  with  the  Horizon^ 
to  find  A  C»  t^  Diftance  in  the  Ecliptic,  between  the  Cofini* 
cal  Point  at  A,  and  the  Heliacal  Point  z\  C.  , 

JNALOGr. 

Dig,  Min. 
As  S.  Angle  B  A  C  Alt  Nonag«     18      3 —  9.49 1 147 
iTo  S.  B.  C.  the  Depreflbm  14    00—  9.383675 

So  Radius ;  90    00 —  i  o.  000000 

To  S.  of  tbe  Arch  AC  51     20—  9.892528 

Which  added  to  the  Place  of  the  Sun  Taurus  13^  46%  at 
the  time  of  the  Cofmical  Rifing,  gives.  Cairr^  5^  6^  for  the 
Place  of  the  Sun  at  the  time  of  ti^  Heliacal  Rifing :  To  this 
place  of  the  Ecliptic  the  Sun  comes  the  i6th  Day  of  yune^  on 
which  Day  the  Pleiadef^  will  begin  to  appear  after  their  Con- 
jundion  with  the  Sun,  and  will  be  feen  iA  the  Morning  before 
the  Sun  riib. 

P  R  O  B.     LV. 

Given ^  tbe  Latitude  of  tbe  Place y  and  the  Depref- 
Jion  of  a  Star  below  tbe  Horizon^   and  tbe  time 
of  the  jicbronical  Jetting^  to  find  tbe  time  of  its 
Heliacal fet  ting. 

Example.    Let  the  time  of  the  Heliacal  fetting  of  the  Pleta- 
^// be  required  at   London. 

The  time  of  the  Achronical  fetting  is  May  10. 

Hou,  Min.  Sec. 
Sun  fets  that  Evening  at 

Sun*s  Place  then  ^   O       29     1 6  found  in  PagC2 1 3 

Sun's  Right  Afcenfion 
Time  from  Noon  add 
Right  Afcenfxon  M.  Cceli 
Complement  fljort  of  ;2: 
Medium  Coelt  in  Ecliptic 
Meridian  Angle 
Decl.  Cul.  Point  North 
Complement  Latitude  add 
Altitude  Mid-|ieavcn 
Altitude  Nonagefime  Degree 

'  *       Now 
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45 

41 
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Now  in  the  adjacent  Figure,  Z  H  N  O  represents  the  Me- 
ridian of  L^ndoHy  X  N  thp  prime  Vertical,  H  O  the  Horizon, 
E  A  F  the  Ecliptic,  making  an  Angle  with  die  Horizon  of 
45  -D/f .  41  Min.  D  C  D  is  the  Pawdlel  of  Depreffion-  of  the 
Pleiades  at  the  time  of  their  fetting  Heliacally  14^.  There- 
fore in,  the  right  angled  fpherical  Triangle  ABC,  there  are 
given  B  C  H^.  and  .the  An^le  B  A  C  45®  41',  to  find  the 
Arch  A  C,  the  Diftance  between  the  Achronical  Point  and  the 
Heliacal  Point. 


/ 


AN  A  L  O  G  r. 

Deg*Min. 
•As  S.  Angle  B  A  C,  Alt.  Nonag.     45    41—  9.854603 
To  S.  B'C  the  Depreffion  14    00—  9'383575 

So.Radius;  90    00^ — lo.oooooo 

To  S.  of  the  Arch  AC  19    45 —  9.529072 

This  19^  45'  fubtraSed  from  the  Place  of  the  Sun  Tia- 
rus  29°  16^  at  the  time  of  the  AchronicaK  fetting,  leaved  Tau^ 
rus  9*^  31',  for  the  Place  of  the  Sun  at  the  lime  of  the  Helia** 
cal  fetting  of  the  Pleiades  \  and  to  this  Place  of  the  Ecliptic 
the  Sun  comes  the  20th  of  Jprily  which  is  th'e  laft  Day  of 
their  appearing  until  the  Day  of  their  Heliacal  Rifing,  June  16  : 
So  that  from  April  20,  to^tf«^-l6,  the  Pleiades  cannot  be 
feen ;  but  all  the  other  part  of  the  Yea^  they  may  by  thofe 
who  inhabit  the  north  Parallel  of  51^  32'.  The  fame  Method 
is  to  be  obferved  in  Calculating  the  times  of  ^the  Heliacal 
fifing  and  fetting  of  any  other  Fixed  Star  :  But  for  the  Planets 
you  muft  obferve  the  Depreifion  of  the  Sun^  when  they  rife  and 
fct  Heliacally,  as  is  here  fet  down.  ,    ^ 

Deg. 
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-2^7 


Dig. 


% 

i 


II 

10 

II 


5  may  be  feen  in  the  Day. 
10  was  feen  in  the  Day,  April  12^  ^y^S* 
5  may  be  feen  in  the  Day. 


The  Knowledge  of  the  Poetical  Rifings  and  Settings  of  the 
Stars  wereiof  great  Efteem  among  the  Ancients,  and  were  very 
ufeful  to  them  in  adjufting  theTimes  fet  apart  for  their  Religious 
and  Civil  Ufes ;  but  now  they  ferve  no  other  end  to  us,  than' 
to  inform  us  of  the  Ttime  ^yhen  we  may  look  out  for  a  Star 
or  Planet,*  to  make  our  Obfervations^  upoii  it  as  Ocdafion  (hall 


require. 


PROS.    LVI. 


Gherij  the  Latitude  of  the  Place^  with  the  Day  of 
the  Months  and  the  Planefs  Place  dt  the  Time  ifs 
on  the  Meridian^  to  find  the  Time  it  will  4)e  in 
the  Npnagefime  Degree. 

0 

Rule,  If  it  is  the  Sun,  add  three  Signs  to  its  Place  at  Noon  ; 
but  if  any  other  Planet,  add  three    Signs  to  its  Place  at  the 
Time  it  is  South  ;  then  with  the  Place  of  the  Sun  at  Noon, 
or  with  the  Place  ot  the  other  Planet  a^  the  Time  of  its  South- 
ing, enteV  the  Table,  {hewing  when  the  Sun,  Moon,  or  Star, 
will  be  in  the  Nonagefifne  Degree,  Page  82,  &c.  under  R,  A. 
and  in  the  next  Column  on   the  left  Hand,    under   Time^ 
is  the  Right  Afceniion  in  Hours  and  Minutes  ;  ^^trhich  write  out, 
and  referve.     Then  with  the'Placeof  the  Planet,  and  the  Sum 
of  three  Signs,  enter  the  fame  Table  in  the  Column  under  O  Ay 
and  againft  it  on  the  left  Hand,  under  Time,  iJ  the  Hour  and  ' 
Minutes  anfwering,  which  write  out  ^fo  :  Then   if  it  is  the' 
Sun,  the  Difference  between  thefe  two  Quantities  of  Time  thus 
taken  out  of  the  Table  is  the  Time  that  the  Sun  will  be  in  thq  , 
Nonagefime  Degree  on  the  Day  propofcd. 


Q.q. 


But 
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But  if  it  be  a  Planet  or  Star,  then  this  Difference  of  Hours 
and  Minutes  added  to  the  Time  of  its  Southing  will  give  you 
the  Time  that  Day  or  Night  that  it  will  be  in  the  Nonagefime 
Degree. 

Note^  Always  fubtra£l  the  right  Afcenfion  of  the  Planet, 
from  the  oblique  Afcenfion ;  but  if  Subtraflion  cannot  be  made, 
borrow  ^4  Hours  to  the  oblique  Afcen(ion>  as  you  fee  done  in 
the  following  Exampies. 

Example.  Anns  1727,  yuly  5,  at  London^  I  would  know 
the  Time  that  the  Sun  will  be  in  the  Nonagefime  D^ree  ? 

OPERATION. 

f  ■ 

Deg.  Min.  Ho.  Min^ 

Sun's  Place  at  Noon  is  25     23     15  gives  R.  A.  7     40 
Add  3    00    00 

Sum  6     23     i5givesO,  A.  8    ,12 

Difference  in  the  Time  paft  Noon  o     32  the 

Sun  is  in  the  Nonagefime  Degree., 

Example  2,  September  8,  What  time  is  the  Sun  in  the  Na« 
nagefime  Degree  ? 

OPERATION. 

Deg.  Min.  Ho,  Min.    ' 

Sun's  Place  at  Noon  is  nR    25    56  gives  R.  A.  1 1     45 
Add  3     00     00 


» ■  ■■■* . 


Sura  8     25     56  gives  O,  A.  13     55 


'>  ■  t  ^ 


Difference  in  Time  p^ft  Noon  2     10  the 

pun  is  in  the  Nonagefime  Degree  at  London. 

% 

^Example  3.     yfnno  1727,  July  15,  What  time  will  the  Moon 
.    be  in  the  l^onagefime  Degree  at  London  ? 


PPE, 
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w 

I 

Ho.  Jlf!tt. 
Moon  South  at  6    47       P.M.      Ho.  Mm. 

Her  Longitude  then  7     21     10  gives  R.  A.  15     15  fub. 
Add  3     00    00  • 


t  i 


Sum                       10  21  10  gives  O.  A.  i6    52  from  . 

DiiFerence  in  time  i  37 

Southing  add         ^  •  6  4^ 

D  in  Nonagefime  8  24  P.  M. 

•                                  •  «               ,          , 

Example  4.  Jnno  1727,  OSloher  18,  I  would  know,  the  Time 
the  Moon  will  be  in  the  Nonagefime  Degree. 

OPERATION. 

.  Ho.  AtiH. 
Moon  South  at  1 1     5  3  P.  M.  Ho.  Min. . 

Longitude  then  B  5     34  gives  R.  A.     2     13  fab.     , 

Add  '        3    00    00 


•••» 


t 

22 

37 

JI 

53 

Sum  4     '  5     34  gives  O.  A.  0  .  50  from 

Remaii^ 

Time  of  Southing  add 

Moon  in  the  Nonagefime  Degree  ip     30  N'ght, 

Example  5.   I  would  know  what  Time  the  Lyoifs  Heart  will 
be  in  the  Nonagefime  Degree  the  ift  Day  of  March  ifi  this  Age.' 

Ho.  Milt. 
South  at  la    22  ^Hd^Min. 

Longitude  Ciir.  51         26       2  gives  R.  A.   9     53  fub. 
Add  300^ 

Sum  7     26       2  gives  O.  A.  II     20  from 

Remaiiid  i     27        .    ' 

Time  of  Sbutbing:  add  '  10     22 


*■■  ■  ■•■■ 


The  Star  is  in  the  Nonagefime  Degree  at      11     49  at  Night. 

\  .  •    _        .  • 

V 
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Example  6.    What  Time  will  the  Star  Syrius  be  in  the  Ne- 
nagefime  Degree,  February  Ji  in  this  Age? 

^^Tf jix  South  at  8    51  Ho.  Min. 

Longit.     3     10    21  gives  R.A.  6  45  fub. 
Add.        300 

Sum         6     10    21  gives  O. A.  7     ofrom 

Remains  o  1^5 

Time  of  Southing  add  8  51 


Syrius  is  in  the  Nonag.  D^ree      9    6  at  Night  at  Landotu 

PRO  B.    LVIL 

Of  the  General  JJfe  of  Logarithms ;  Jbewing  how  to 
find  the  Logarithm  of  a  whole  Number  confifling 
of    5,    6,    or  7  Places^   &c.   or  of  a  Mixt^  or 
of  a  Decimal  FraSiion. 

The  Tables  of  Logarithms  of  abfolute  Numbers  we  fliid 
i'rinted  in  moil  Books  of  the  Mathematics ;  and  they  perform 
that  by  Addition  and  Subtraction,  .  which  Numbers  do  by  Mul- 
tiplication and  Divifion :  But  becaufe  the  common  Tables  run 
no  further  than  20000,  and  in  Aftronomy  having  frequent 
occadon  for  a  Logarithm  to  5,  6,  or  7  Places,  I  (hall  make  it 
my  Bufmefs  in  this  Problem  to  explain  what  is  needful  to  be  un- 
derftood  in  thefe  Logarithms. 

Every  Logarithm  is  noted  with  its  proper  Index,  or  Cha-> 
radleriftic ;  and  thefe  Indices  are  feparated  from  the  reft  of 
the  Logarithm,  to  the  Left-hand  by  a  Dot  (. )  ;  as  appears 
here  below. 


The 
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5«t 


O   P 


u 


/  X  and 

10  and 

loo  and 

xobo  and 

loooo  and 

.looooo  and 

loooooo  and 

looooooo  and 

loooooooo  and 


zo 

loo 

looo 

.    loooo 

looooo 

XOOQOOO 

looooooo 
xoooooooo 
looooooooo 


I  ooooooooo  and   x oooooooo  o  o 


Fromhence  it  is  cvidwt,  that  the  Chara^ieriftic  is  always 
'  Icfs  by  one,  than  the  Number  of  Places  of  its  abfolute  Num- 


ber  unto  which  it '  doth  belong,     ^nd  the  Logarithm  of  the 
abfolute  number  Unity    with   ten   Cyphers  annexed    is 
follows. 


as 


Numbers* 

Lc^arith] 

X 

.  o.ooooooo 

10 

1.0000000 

xoo 

2.OOPO0OO 

lOOO 

3.0000000 

lOOOO 

4.0000000 

' lOOOOO 

5.0000000 

lOOOOOO 

6.0000000 

looooooo 

7.0000000 

loooooooo 

S.ooooooo 

looooooooo 

9.0000000 

And  here  alfo,  is  to  be  Noted,  that  the  Logarithm  of  7^ 
of  20,  of  200,  of  2000,  Csfc.  is  the  fame,  having  reg^grd  to 
the  Chara6teriftic,  as.  in  this  Table*     ^ 


Numbers, 


^o± 
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Numbers. 

'  2 

'       20 

'200 

2600 

20000 

200000 

7 

70 

.  700 

7000 

70000 

70000b 

7000000 

70000000 


LogaritHms* 

0.30103*00 

1. 3010300 

2.3010300 

3.3010300 

4.3010300 

5. 3010300 

0.8450980 
1.8450980 
2,8450980 
3.8450986 
4.8450980 
5.8450980 
6.845098Q 
7.8450980 


The  like  of  any  other  Numbers.  - 

In  the  common  Tables,  all  Numbers  under  100,  have  their 
Log^ritlims  anfwering  ;  but  bbferve  to  prefix  the  proper  Chara* 
dleriftic  i,  thereto. 

2.  From  100  to  loco  in  the  Column  under  0,  is  the  Lo* 
garithm  anfwering. 

3.  But  if  you  want  any  Number  from  1000  to  loooo,  then 
find  the  three  fir  ft  Figures  in  the  firft  Column  under  the^  Num- 
ber, and  the  Figure  that  ftands  in  the  Place  of  Units  at  the  top 
of  the  Table,  and  in  the  Angle,  or  Place  of  meeting,  is  the 
Logarithm  fought,  being  mindful  to  put  the  proper  Chara£lerif- 
tic  3.  So  the  Logarithm  of  1681,  you  will  find  to  be  3.^255677. 
In  like  manner  the  Logari  thm. 


Numbers. 
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^mx\bers* 
/4S67.^ 

456.7 -v 

45-67 
4.567 

*,    -4567 
.04567 


Logarithm* 
3.6596310 
2.6596310 
1.6596310 
0.6596310 

I. 6596310 

2,6596310 


.004567  *s3;65463?o 
.09876       2.994581  J 


.9876 
9.876 

I   9^7.6 


1.9945*11 
0.994581 1 

i.^945«ii 
2,9945811 
3.99458  II 


Sy  this  It  appears,  how  the  Logarithm  of  a  whole  Number,'  a 
Mixt,  or  Decimal  Fraftion  13  found,  only  by  changing  the  Cha* 
raderiftic  5  or  thofe  with  this  Mark — on  the  top  of  the  Figure, 
ihew  they  arelefc  than  Unity,  or  deficient  Logarithms, 

I.  To  find  the  Logarithm  of  a  Vulgar  FraSlion. 

RULE,  §ubtra£k  the  Logarithm  of  the  Numerator, 
ffo/h  the  Logarithm  of  the  Jbejiominator,  taken  fimply  as  a 
whole  Nuniber,  the  Remainder  (hall  be  the  Logarithm  of  the 
given  Fraftion. 

Exampk,.    Let  the  Logarithm  of  i  b^  required  ? 

T  ^        c     4     •       0.6020600 
Logar,  of     ^     is  ■  . 

^      .     .  3  ^-4771213 

Lpgar.  of  Jis  p.  1249387 

•      ■  ' ' ' 

So  you  will  find  the  Logarithm  of  |  to  be  0.3010300,  and 
pf  :J:  to  be  -o.o6o2o6pp,  which  are  the  Logs^rithm  of  2  and 
4,  only  fignified  by  the  Sign  Minus  — ,  before  them,  to  (hew 
they  are  Fradtions, 


3.  To 
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2.  To  find  the  Logarithm  cf  d  Vulgar  Mixt 

Number.. . 

R'Q  L  E.  Reduce  the  given  Mixt  Number  into  an  im- 
proper Fradion,  and  fubtrad  the  Logarithm  of  the  Denomina- 
tor, taken  as  a  whole 'Number  i  the  Kemainder  is  the  Logarithm 
fought. 

Example.    What's  the  I^og^rithm  of  40 1  ? 
Being  Reduced,  is  this  improper  Fraction  ^^^ 

T  c     «04    ^      2.3006302 

Logar.of         ♦-    is    0.1989700 

Logar.  of  40 1  is      —1.6106602 

3.  jfe?  find  the  Logarithm  of  a  Decimal  FraSion. 

M*  * 

RULE.  To  the  given  Decimal,  jHjt  its  proper  Denomi- 
nator J  then  (as  in  the  Vulgar)  fubtraft  the  Logarithm  of  the 
Numerator,  from  the  Logarithm  of  the  Denomiaator,  and  the 
Remainder  is  the  Logarithm  of  the  Decimal  fought. 

Example^    What's  the  Logarithm  of  .25  ?  With  its  Deno- 
•  mination  it  will  ftand  thus  y§4  : 
T  r     100     .      2.0000000 

Log"- of      25     "^     1.3979400 


Logar.  of  .25  is      —0.6020600  the  lame  with  ,^of  the  Vul- 
gar Fraction  found  above. 

Sp   likewife   you  will    find    the    Logarithm  of    ,5    to  .  be 
.3010300,  and  of  .75  to  be  — 0.12493E7.. 


NotBy  That  the  Logarithm  of  a  Fraflioh  is  Mways  defeSive  ; 
for  the  Logarithm  of  i  being  o.ooooooo,  the  Logarithm  of  J 
feTf.  which  is  lefs  than  i,  muft  needs  be  defeftive;  and  by 
how  much  a  Fra£lion  approaches  nearer  to  i,  by  fo  much  lefs 
is  the  Quantity  of  its  Logarithm  \  as  in  tde  Logaritiim  of  the 
Fraftions  above,  you  fee  jthat  the  Logarithm  of  |  is  lefs  than 
the  Logarithm  of  t>  and  the  Logarithm  of  \  is  lefs  than  the 
Logarithm  of  ^,  i^c:  * 


Or, 
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Ory  td  \find  rthe  Logarithm  of  a  Decimal  Fradiion 

another  tVdy. 

RV  L  E.  Find  the  tiOgaritliFri  of  the  given  Decimal 
(without,  the  Charadleriftic)  as  if  it  were  a  Whole  Number; 
that  done,  take  the  Complement  Arithmetical  of  that  Logarithm, 
^nd  place  before  it,  hs  proper  Gfiara6lerifl:ic,  which  muft  confift 
of  fo  many  Units  as  there  are  Cyphers  before  the  Decimal  Frac-^ 
tlon,  and  that  is  the  Lo^f ithm  fought^ 

E^mpl(.     What's  the  Lbgafithm  of  this  Decimal  .75  ? 

The  Logarithm  of  75  as  whole  is  1.8750613 

Subtra£t  it  from  1.9000000 

Logarithm  of  .75  is  0.1249387 

4.  How  to  find  the  Logarithm  of  a  Decimal  Mixt 

Number. 

V  1 

/ 

/ 

RULE.  Seek  the  Logarithm  of  the  Nuniber  given,  as 
if  it  were  whole,  without  the  Character iftic,  and  place  before 
it  the  proper  Charafteriftic  belonging  to  the  whole  Part  therepf, 
and  that  fliall  be  the  Logarithm  jof  the  given  mixt  Number. 

.    Example.     What*s  the  Logarithm  of  this  Mixt  Number  40.8  ? 

• '  The  Logafithrnf  of  408  taken  as  a  whole  Number  is  .6106602 ; 
before  which  prefix  i.-  the  proper  Charafteriftic  10  the  whole 
Number  40,  gives  for  the  Logarithm  of  40.8 — 1.6 106602. 
After  the  fame  manner  will  you  find  the  Logarithm  of  this 
Mixt  Decimal  9.876  to  be  0.994581  r. 

5-    ^^  fi^^  i^^  Logarithm  of , any  Number  confining 

of  ^  Places, 

For  this  purpofe  Sir  yonas  Moor  In  his  Math,  Comp,  has  a 
^  Table  of  proportional  Parti,  with  the  Difference  of  each  Logi- 
rithm,whofe  ufe  is  this:  Suppofe  the  Logarithm  of  35786  v.e.e 
required  ;-  feek  the  Logarithm  of  "the  four  '  firft  Figures  towar(  s 
the  Left,  viz.  3578  which  is  3.553640  and  the  common  Dif- 
ference is  i^i  ;'with  this  Difference  enter  th^  Tables  en  Pars 
proportional  (in  the  fore- cited  Book)  in  the  Column  under  Di^'\ 
and  then  Lineally  againft  that  Number,  and  under  6  (theFtguie 

R  r  '  *  ,     '  in 


3o6  The  Da&rifte  of  the  Spberel 

4 

in  tbe  Unit's  Place  of  the  giren  Number  35786)  you  will  find 
'jXy  tbe  jproportioiial  Pait;  this  beii^  add  to  the  Loguitlim  •£ 
3578,  vvL.  3.553640*  makes  4,5537 12. 

Bat  becaufe  thefe  proportional  Parts  are  not  always  Printed 
with  the  Tables  of  Logariduns,  and  oonfequend^  do  not  £dl 
into  the  Hands  of  ^^  Bayer  of  Mathematical  Books,  there- 
fore for  this  reaibn  I  fluH  ibew  how  to  find  the  Logarithm  of 
an  abfolute  Number  oonfifting  of  5,  6,  or  7  Places,  without  the 
Help  of  diofe  Tables  of  proportional  Parts. 

Example.    Let  the  Logarithm  of  35786  as  before  be  required  I 

Taking  away  the  6  from  the  Unit's  Place,  th^  Logarithm 
of         3578  is  3.5536403 
and  of  3579  w  3-5537617 
DifFerence  1214 

^Multiply  by  6 

Produa  728.4 

Log.of3578add.5536403 

Log.of  35786-4-5537  >3t 

•  ♦ 

Note^  Ever  n>ind  to  cut  off  from  the  Prbduft  fo  many  Fi- 
gures to  the  right  Hand  a?  you  multiply  the  conunon  Difference 
by* 

6.  To  find  tbe  Logarithm  of  any  Number  confifitng 

of  6  PIdces. 

RULE.  Take  the  Logarithm  oiit  of  tiie  Canon  to  fou>^ 
'  Places  to  the  Left  hand  of  the  ^umber  $  and  alfo  the  nex^ 
Greater  Logarithm  ;  and  take  the  Difference  of  thefe  two  Logari* 
thitis,  and  multiply  it  by  the  two  Figures  that  were  taken  away 
from  the  Right-hand  of  the  Number  ^  from  the  Produdt  cut  ofF 
two  Figures  to  the  Right-hand,  and  add  the  other  Part  of  the 
.  Produft  to  the  Logarithm  of  the  four  Figures  firft  taken  out  of 
the'Caiion ;  that  Sum  is  the  Logarithm  fought. 

Example,    Let  the  Logarithm  of  101.265  be  fought  ? 


o  pp- 


•  \ 
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Logar.  of 
LogEur.  of 

Difference 
Multiply  by 


O  P  E  R  A  T I  ON. 

rorz  is  3.0051805 
1013  is  3.0056094 

4289 
65 


Produa 

Logar.  of  1012  add 


2»44S 
«5734 

2787.8s 
3,0051805 


Logar.  of  101265  is  5*0054593  Ever    remember 

to  prefix  its  proper  Charaacriftic,  which  here  is  5,  bccaufc  the 
given  Numbei'  coniiiled  of  6  Places. 

7.  To  find  the  Logarithm  of  any  Number  confifting 

of  7  Places, 

« 

Exaw^U.    Let  it  be  required  to  find  the  Logarithm  of 

1012659? 

O  P  E  R  A  T  I  O  N^ 


Logar.  of  .J 

Difference 
Multiply  by 


4289 
659 


38601 

41445 
25734 


Produd  add  3026.45 1 

ToLog.  of  1012.  .0051805 


z' 


'-'I       I  ■ 


Anfwer  6.0054831  is  the  Logarithm   of  1012659 

was  required.  '         , 

Rr  z 


*•«. 
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And  llkewiie  you  will  find  tbe  Logarithm  of  136763 1  to1>e 
6.1359699. 

Now  to  prove  tbat>&  135 9699   is  the  true   Logarithm  of 

1367631,  takei  of  6.1359699,  and  it  is  2.0453233,  and  the 

Cube  Root  of  1 367631  is  iix.     This  done,   I. look  intotte 

'  Canpn,  or  Table  of  Logarithms,  and  I  find  that  2.0453233  is 

>  the  Logarithm  of  x  1 1, 

Which,  proves  that  6.1359699  is  the  true  Logarithm  of 
Y 367631.  Note^  That  taking  |  of  a  Logarithm  extra^  the 
Cube  Root  of  its  Number  i  and  take  i  of*  any  Logarithm  and 
you  will  have  the  Square  Root  of  its  Number. 

More  Examples  for  PraSiice. 
What's  the  Logarithm  of  1046078? 
OPERATION, 

Pifference  415 

Part  of  the  given  Nombcf  .078  .' 

33^Q 
2905 


32 
019532 


370 


Anfwcp  6.019564 

What's  the  Logarithqi  of  jio  10 1  ? 

Dlfferjence.  395 

Part  of  the  given  Nuniber    .01 


3  95 

,  041787 

Anfwcr  5.041790 


\     * 


— -»  -J.".  J      I    i-w^niH;     ■      I    -•■••■jHi    m.-w^^^^ 1 


~x 
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•  •  .  •     •      •      "  ' 

What's  the  Logaruhm  pf.  55050.5  ? 

.         \         -  » 

* 

riffopcuoc  "79 

Partof  the  given  Number    .5 

I  '  '• 

39.5 
-      7+0757 


••*•• 


Anfwcr  4,740796  . 

What's  the  Logarithm  of  3 1587-5  ? 

Diflference  138    /      » 

Part  of  the  given  Number   7.5 

690 

103(50        - 
.499412I 


V, 


-1^ 


Anfwcr  4.469515, 
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jH  Lagsfritbm  being  given,  to  find  the  Number 

thereunto  behnging. 

If  the  Chara£teriftic  of  a  Logarithm  be  unxler  4,  then  its 
Number  is  under  loooo,  and  is  eafily  found  in  the  Tables  of 
Logarithms : .  But  li  the;  CAaraAertflre  be  4,  5,  6,  7,  &r; 
then  the  Number  will  exceed  the  Verge  of  the  Tables ;  and  ob- 
serve this  Rute  :  By  what  has  be^n  M^  in  Prok  57,  you  may 
(ee,  that  when  the' Charafteriftic  is  4,  that  theft*  the  Number 
will  confift  of  5  Places ;  make  the  Charadleriftic  3,  and  look  in 
the  Tables  for  the  given  Logarithm,  -ox  the  neareft  thereunto, 
-^nd  take  the  Difference  between  the  given  Log^ithm,  and  the 
neareft  in  the  Tables  :  Alfo  take  the  Dii&rence  between^  the 
greater  and  leiler  Logarithm  in  the  Tables,  and  fay. 

As  the  whole  Difference  of  thft  two  Logarithms  in  the  Table, 
virhich  is  greater  and  lefTec-tljaJX  youn^qi  Log^thro,.      .      ^ 

\ 

Is 
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Is  to  the  Difierenoe  between  the  next  lefo  Log^ithm  fattnd 
,  in  the  Table,  and  your  Logarithm  given  s 

^»io,  '         • 

To  the  Figure  that  is  to  fupply  die  Unit's  ?]ace  of  the  Nam- 
bei' require^.  ^ 

But  if  the  Charaderiftic  be  5, 

Then  fo  is  loo. 

To  the  two  Figures  that  are  to  fupply  the  Places  of  the  Units 
and  Tens  in  the  Number  required. 

But  if  the  Charadteriftic  be  6,  then  fo  is  looo^ 

To  the  three  Figures,  that  are  to  fupply  the  Units,  Tens,  and 
Hundred  Places  of  the  Number  required. 

^ampU.    Lei  the  given  Logarithm  be  4.^537131,  and  its 
abfolute  Number  required  ? 

OPERATION. 

By  Changing  its  Index  to  3,  it  will  then  be  ■  '3-5537^3' 

Ncareft  lefe  in  the  Tables  is  357  8 '  3-553^403 

Dificrcncc-  .     '   ■     ■  ^  28 

Logarithm  of  -f  ^"^  ^  iSS^fi 
•^  «.3S79  »  3-5537617 

Difierence        — —     •  — —    1214  , 

Now  fay  9 

As  1 214  :'  728  :  :  TO  :  6,  which  put  in  the  Unit's  Place  of 
3578  it  makes  35786  for  the  Number  (ought. 

Example  2,    Let  the  Logarithm  be  5.0054592  ;  *  I  demand 
the  Number  anfwering  thereunto. 

OPERATION. 

By  changing  the  Chara£leriftic  to  3,  the  neareft  Number  in 
the  Table  is  1012. 

Logarithm  of  J  '^'^  \'  3.0051805   ^ 
\  <  1013  is  3.0056094 

X  DiflfercHce  ■"  ■  4289 

Given  Logarithm  is     ■   ■  ■     .  -^  >       3.0054592 

Logarithm  of  I Qi 2  is    — —     ■■  ■■  ——3.0051805 

^      .   ■  /  Now 


< 

r 


•— »»-3 
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Now  fa% 

As  4289 :  1787  :  :  lOO :  65,  which  put  in  the  Units  and 
TensFlaoesof  the  Number  ioi2»  it  makes  it  101265,  which 
is  the  Number  anfwering  the  given  Logarithm. 

Exatf^e  3*  Let  tShe  Logarithm  given  be  6.0054631,  and 
the  Number  required  ? 

OPERAriON. 

t       ' 

By  changing  the  Index  to  3,  the  Number  in  the  Table  an« 
fwering  the  neareft  lefs,  is  10x2. 

* 

Giyen  Logarithm  is  3.0054631 

Logar.  of  1012  is  3.O051805 

Difierence  2826 

>  » 

-  cS  I0I2  is  3.0051805 

I^^' ^^1  1013  is  3.0056994 
DiflFcrcnce  4289 

Now  Jay, 

■ 

.  As  4289 :  2826  : :  lOOO ;  659  which  put  to  the  Right-hand 
of  thp  Number  10 12,  makes  it  )toi2659,  which  is  the  Number 
anfwering  to  the  given  Logarithm. 

If  a  given  Logarithm  be  found  in  the  Tables  without  any 
Remainder>  then  the^e  muft  be  a  Cypher  prefixed  to  the  Right- 
liand  of  the  abfolute  Number.  And  if  the  Charaderiftic  be  4 
and  tfie  Logarithm  4.4877039  its  Number  muft  be  30740.        * 

And  the  Logarithm  of  43200,  Qr  the -like,  with  Cyphers  in 
the  Unit's,  &r.  Place,  is  the  fame  with  432  only  changing  the 
Charaderiftic  thus,  * 

432  Logar.  2.  6354837 
4320  Logar.  3.  6354837 
^43200  Logar.'  4.  6354837 


t   > 


As  in  Prei>  57- 
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P  R  b  B.    LIX. 

\ 

Skewing  the  Ufes  vf  the  Table Sy  in  the  Apfmdioc  to 
,  •        ibe  Do&rine  uf  the  Sphere. ^ 

,  The  firft  Table  gives  you  by  Infpeftion  the  Goldeil  Number 
and  £pa£lis,  ia  both  Accouns»,  for  anjr  Vear  of  our  Lord  from 
1700,  to  1799,  inclufive. 

To  find  them  Arithmetically. 

For  the.  Goldeiv  Number,   add»€   to  the  prefent  Year,  and 
divide  the  Sum  by*  19  ; .  the  Remainder  is  the  Golden  Number,  v 
and  the  Quotient  is  the  Revolutions   thatthe  Sun  and  Moon 
faatve.made  fihce  the  Bipth  (^,Chrift. 

For  the  Englifi^  Epad,  multiply  the  Golden  Number  by  11^ 
and  divide  the  Produ£l  by  30  ;  what  remains,  is  the  Epadt. 

For  the  Roman  Epaft,  fubtradl  11  fvom  tiie'Engit/h  >vi& 
(until  the  Year  1  806)  and  the  Remainder  is  the  Rtmafi  Epa£c. 

%*  The  fecond  Table  gives  you  the  Dominical  Letters  in  both 
Accounts  till  the  Year  1800, 

To 'find  them  Arithmetically. 

For  ithe  Englijh  Sunday- Letter^  divide  the  Year,  Its  4th  Part, 
and  4  by  7  ;  the  Remainder  fubtradl  from  7,  gives  yoathe 
Number  of  the  Letter,  as  is  here  fet  do>Yn. 

I.     2.     3.     4.     5'.     6.     7. 
-A.    B.   C.   1>.    E.    F.    G. 

I^or  the  Reman  Letter,  divide  the  Year,  and  its  4th  Part  by  7, 
the  Remainder  fubtraft  from  7,  gives  you  the  Number  of  the 
Ro^an  Letter  reckoned  -as  above.  Alio  by  the  firfl^Part  of  the 
Work  you  wilfdifcoverv^hether  it  be  Leap-year  or  what  Year 
pafl:  ;  for  if*  i  remain  when  you  divide  the  Year  by  4,  tlien  'tis 
the  firft  paft  Leap-year  J  if  2  remains,  *tis  the  2dpaftj  if  3  re- 
main, 'tis  the  3d  paft ;  but  if  nothing  remain,  'tis  Leap  year. 

3.  The  next  Table  is  a   perpetual  Table  of  the  Number  of 
Dir:-'(3:ion,  whofe   ufe  is   to   find  out  the  Moveable  Fafts  and 
fV^JimlnJler  Terms. .Yt2ix\)\     How  to-  find   it  Arithmetically   I 
hive  ihewcd  in  the  Definitions^  under  the  Words  Number    of 
Dire^ion,         ,    -  '  • 

4.  Enter  the  4th,  /sth,  and  6th  Tables  with  the -Number  of 
Direction  in  tht  firft  Co  uiin  on  the  Left-hand  for  the  given 
Year,  aid  right  againft  it  you  hav :  all  the.  Moveable  Feafts  and 

•  Tcniis  fjr  the  fa'd  Yea*,  in  the  E  i^lTjh  Account. 

In 
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In  Leap- Year,  obferve  that  what  falls  in  January  or  February^ 
Will  gives  thofe  Days  one  too  little  j  fo  that  you  may  cither  take 
two  Number  of  Direftions,  anfwering  to  both  Dominical  Let- 
ters, or.  elie  a4d  one  Day  more  to  what  falls  in  7tf«j«iry  and 
Ftbruarj. 

*        • 

ARltHME'TlCALLr. 

I 

Seek  the  £paft  for  the  Ye^r  propofed ;  and  If  it  Is  le(s  than 
28,  or  79,  fubtra^t  it  from'  47  ;  but  if  it  be  28  or  29,  fubtraA 

'  it  from  77,  the  Refnainder  is.  the  Day  of  the  Month  in  March 
or  Jpril^  of  Eafier  Limit  for  that  Year  ;  which  if  it  be  left 
than  31,  look  in  the  Month  of  Marcb^  and  count  on  froi^ 
thai:  Day  or  Limit,  fill  you  come  to  the  Sunday^Letter  for  that 
Year,  ror  that  ia  Eafier^day.  But  if  the  Limit  exceed  31, 
fubtrad  31  from  it,  and  count  in,  April  from  the  Day  or 
Limit,  until  your  Reckoning  end  at  the  Dominical  Letter  for 

.  the  given  Year,  and  that  gives  you  Eafttr-day  in  April.  Or 
having  the  Dominical  I^etter  For  any  given  Year,  liumber  It  as 
9bove  fet  down,  and  add  4  to  it  always ;  This  Sum  take  from  the 

.  Limits  and  wjuit  remains,  you  muft  fubtra£l  from  the  neareft 
Sum  of'Sevens>  that  Remainder  is  Eajler-day  in.  March  if  lefs 
than  32,  or  in  April  if.  more. 

Example.    What  Day  doth  Eajier  fall  on  in  the  Year  1740  ? 

Letter  E  ==  5 
+     •    4 


From 
Sub,  Epaft 

« 

47 
12      ' 

'                 Remains 

Sam  Letter  and  4  = 

35 
9 

/ 

Ri^m.  fub. 

Neareft  Sum  of  Seven 

4 

26 
28 

•                  * 

2  add  to  Limit  35 

2 

•                      1 

1 

Sum       37 
March.      Qi 

^pril6j  Eajlir-dsy  '     ^ 


Ss 


'.      SecQndlyj 
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Secdfidfyy  In  our  Cbftimon-Prayer-Book  wc  Fiave  tBc  PHinc 
6x  Golden  Number  ill  a  Column  to  th6  Left-hand  in  eveiy 
Month,  whofe  Ufe  it  feft  was  to  find  the  New  Moons,  and 
Eajltr-day ;  but  Time  has  Worn  out  the  firft,  and  now  made 
jtufelefs  \  but  its  other  Ufe  fbinds  good  now,  and  will  dire£E 
you  to  Eajiir-d^  in  anv  Year  in  tiie  Englijk  Account,  if  you 
carefully  obferve  this  Rule  :       . '  '' 

In  March  after  the  firft  C, 

Look  the  Prhne  where  ever  it  be, 

The  thirt  Sunday  aifter  that  Eafttr-iaj  fliall  br; 

And  if  the  Prime  on  Sw^/fojr  be. 

Then  reckon  that  for  one  of  the  three. 

'^oxi^itRomtn-EaJlerkt  the  following  Tabic,  wliicfaftavs 
it  bjr  Infpedion  for  this  Gentifry  ;  and  the  Difference  ifi  Days 
every  Year  from  the  Englijb  Eafftr, 

5.  The  Table  {hewing  what  Day  of  the  Week  begins  ttij 
Month  is  Very  plain ;  for  having  the  Dominical  Letter  for  the 
given  Year,  •  find  that  on  the  Head,  and  guide  your  Eye 
4own  from  it  till  you  come  right  againft  t^  Month;  and 
there  is  the  Name  of  the  Day  of  the  We^k  that  b^ns  that 
Month. 

6.  The  next  Table  (hews  you  th^  Day  of  the  Week  any 
Day  of  the  Month  falls  on  in  both  Accounts  ;  for  in  the  firft 
Column  ycu  have  the  Julian  or  Englsfi>  Mbhths,  Handing  a- 
gainft  the  Letter  (in  the  firft  Column  of  Letters)  that  begins 
the  Month  it  ftands  againft  :  And  in  the  laft  Column  to  the 
Kight-hand  are  the  Gregorian  or  Roman  Months,  ftanding  a- 
gainft  the  Letter  that 'begins  the  Month. 

Under  the  Dominical  Letters  are  the  Day  of  the  Month  to  31. 
.  Then  count  from  the  Sunday-Letttr  (in  both  Accounts)  in 
the  fame  Line  With  the  Months,  till  you  come  to  the  Letter  that 
begins  the  Month,  and  where  that  Reckoning  ends  'is  the  Day 
of  the  Week  that  begins  that  Month. 

Then  fuppofe  I  would  know  what  Day  of|  the  Week  the  25th 
pay  of  Ocfober  falls.dn  in  both  Accounts  1727  ? 

For  the  Englijbj  firft,  find  the  Sunday  Letter  A,  in  th^. firft 
Column  OSfober  5  and  becaufe  I  find  it  ftands  againft  the  Sunday 
Letter,  that  informs  me  that  the  i,  8,  15,  '22,  and  2Q  Days 
zxe  7i\\  Sundays ^  and  that  the  2,  9,  16,  23,  30,  are  all  Mon^ 
dcfys^  and  the  3,  10,  17,  24,  31,  are  all  ^uefdays  in  O.Uber^ 
and  January^  &c.  as  the  Figures  underneath  fliew.  And  the  4, 
II,  18,  25,  zxe  z\\  fVednefdays ^  &c. 

For 
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*  V 

For  the  Rmum^  t]Kir  Sunday  Letter  is  £,  vhich  I  Mc  in  the 
&me  Line  right  againft  Q&okerfQXi  the  Right-hand,  andoill 
£  Sunday^  F  JMbndaj^  G  Tuifdhfj  A  JVeimfdaj^  which  is  the 
£rfl  Day  of  the  Month':  Then  I  go  to  the  Figures ;  and  be- 
caufe  the  ift  is  Widnefiay^  the  8,  15^  22,  29  are  Wednefdays^ 
a,  19,  16,  23,30  9LTe  fhurfdaysj  the  3,  10,  17,  24.,  31  are 
Fridaysj  and  4,  ii,.  l'8,  25  Ikiys  Saturdays  in  OSohtr  in  the 
Moman  Account.  But  for  this  purpofe  (in  the  EngUJh  Account^ 
I  have  given  you  Eicpeditioas  Tables  in  my  Syjlem  of  the  Plgnett 
Demanftratid. 

7.  The  Table  for  the  Number  of  Days  is  obvious  to  the 
meaneft  Capacity  ;  for  find  the  Mooh*4n  the  firft  Line  on  the 
Head,  and  under  it  in  the  fame  Column  i|i  any  Month  is  the 
Number  of  Days,  from  any  Day  of  the  Month  on  the  HeaJ  to 
the  fame  Day  of  the  Month  in  any  other  Months :  As,  from 
4wtft  ^9?  ^?  January  29,  is  153'  Days;  the  Jike  of  any 
Q^her.  And  this  is  ufeful  Iq  computing  the  incan .  Place  of 
the  lidoon's  Nodes  i  for  knowing  tl^  Place  of  the  North 
)4'odeany  one  Ye^r,  Cas  fyppofe  January  j,  1727,  SI  be  i|i 
p  S.  4  ®.  fty'  25^^  and  i  .would  have  its  mean  Place  OUoker  25 
next  /ollQwing)  I'  look  into  this  Table,  and  find  from  Ja^ 
nuary  i,  to  Oitoier  i,  273  Days  ;  to  which  add  24  Days, 
make  297  Days  fit)m  January  i,  to  October  25  inclufive/ 
Then^  becaufe  di^  inean  piurnal  Motion  of  the  Node  |letro-s 
grade  is  j*  iiitzsigi'*  X  297  =:J5^  45^  %'^^i  for  the 
mean  Motion  of  the  Node  in  that  Time,  which  fubtraftei 
from  the  Place  of  the  Node  J^nu^ry  i,  Y*  4®  27'  25  ^  leaves 
K  18*,  41'  58U  for  the  m^an  Place  of  the  Node  Ostoher  25,  . 
f*s  was  required.  AJl  the  other  Tables  in  the  Appendix  are  To 
obvious  to  the  meanejEl  Capacity,  that  nothirig  npecl^  be  f^ld  by 
way  of  Explanation.  v         , 

8.  For  the  Moon's  Age,  add  to  the"  Epa<9:  for  the  giyea 
Year  the  Day  of  the  Month,  and  the  Number  of  tlie  Months, 
as  is  here  fet  down;  and  if  the  Sum  is  under  20,  that  is 
the  Moon's  Age  ;  but  if  i^t^xc^cd  30,  caft  away  30,  and  the 
Remainder'  is  the  Age  of  the  >Moon.  Thb  Months  mul]:  be 
numbred  thus :  / 

02          I        2      3       \     i       6  '       8 
January  Fsiruary  March  April  May  June  July  Auguji  September 

8    r      10  10 

OStob^r  November  Dece^Aer. 


\  I 

< 
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9.  For  the  Day  of  the  New  Moon,  add  the  Number  of 
Months,  and  the  EpaA  together,  and  fubtraA  the  Sum  (roiti  30  ; 
but  if  the  Sum  exceed  30,  fubtradl  it  ffom  59,  and  the  Re- 
maiiuier  is  the  Day  of  the  New  Moon  according  to  her  middle 
Motion.        / 

The  D^y  of  the  Full  Moon  is  gatned  by  fubtrafting.tbe  a- 
bove-mentioned  Sum  ffom  15  )  but  when  SubtraiSion  cannot  be 
.made,  borrow  30  Day9,  and  the  Remainder  will  give  you  the 
Pay  of  the  Full  Moon  according  to  her  mean  Motion, 

P  R  O  B.    hX. 

To  find  the  ^ufis  Declination. 

In  the  fccond  Volume 'you  have^ew  Tables  of*the  Sun's 
Declination  to  every  Degree  and  Minute  of  the  Ecliptic,  by 
entering  with  the  Sign  and  Degree  of  the  Sun's  Phcp  on  the 
Head,  and  Minutes  in  the  firft  Column  of  the  T^eft-hand,  in 
the  Place  of  Meeting  is  the  Sun's  Decjinattoji  in  Degrees  and 
Minutes :  But  if  thd^ign  be  at  the  Bottom,  then  take  the 
Minutes  on  the  Right-hand  Afcending,  and  that  gives' the  De- 
^  clination, 
.  Example.  Jjtt  the  Sun  be  in  n  or  4^  to  Degrees  40  Min. 
you  will  find  the  Declination  22  Degrees  5  Jllinutes  13  Seconds 
North,   if*  O  be  in  n,  but  South  if  in  f .  ^ 

Next  to  this  I  have  alfo  given  a  Table  of  Declination  to 
every  Degree  of  North  and  South  Latitude,  of  excellent  Ufe 
to  find  the  Declination  of  the  Planets,,  as  your  own  Reafon 
with  a  little  Praftice  will  iootx  make  perfeft. 

PRO  ^.    LXI, 

» 

^hemng  the  Ufe  of  StrcetV  Logiftical  Logarithms, 

Thefe  Logiftical^  Logarithms  were  firft  Printed  ill  Street's 
jtflrommia  Carolina '^  and  run  only  -to  60' ;  but  I  have  conti- 
iiued  theiYi  to  twice  that  Number,  viz.  to  120'' or  2  Hquts  in 
.Time,  They  ferve  expeditioufly  to  find  the  proporj'onal  Part  in 
•  an  Aftronomical  Calculation.  In  which,  the  Top-line  of 
jarge  Figures  which  run  from  o  to  119,  may  be  taken  as  De- 
j;;):eps, '  Minutes,   <?|:  Seconds,  fith^x  in   Time    or  Motion,  35 

.      .  '     .  th> 
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the  Cafe,  requires  ;  and  the  firft  Column  of  cverjr  Page  majr 
be  either  Minutes,  S^oond;,  or  Thirds ;  that  is,  it  the  Figurtt 
on  the  Head  be  taken,  as  Degr^s,  then  thde  in  the  firff 
Column  are  Minutes  ;  but  if  the  other  h^  Minutes,  then  thele 
are  Seconds,  ^c.  And  the  Fignres  in  the  fecond  Line  beginning 
with  o,  and  Tupning  to  3540,  are  the  Minutes  in  the  Degrees 
that  fta'nd  above  them :  Or  they  are  the  Seconds  in  thofe  Minutes. 
And  thcfe  are  of  ufe  in  finding  the  proportional  Part  of  large 
DifFerencenin  the  Logarithms  of  the  Pianet^s  Diftgnces  from 
the  SUn. 

To  find  a  Logiftical  Logarithm  to  any  Degrees  and  Minutes, 
Io6k  for  the  Degree  on  the  Head,    and  the  Minutes  in  the  firft  • 
Column  on  the  Left-hand,  and  in  the  common  Angle  or  Place 
of  Meeting  is  the  Logarithm  fought. 

*  As,  fuppofe,  you  want  the /  Logarithm  of  20^  15'  or  of  20' 
151^,  you'll  find  It  to  be  4717  ;  and  the  Logarithm  of  24  Hour* 
you'll,  find,  after  the  fame  manner  3979;  always  remembring 
when  you  work  by  thefe  L.  L.  to  rejeft  Radius  loocjo.  And  I 
generally  ufe  thefe  for  finding  the  proportional  Parts :  But  in 
my  Praciice  I  generally  ufe  a  Sliding  Guriter^s  Scale,  which  I 
recommend  to  the  ingenious  Student. 

Example.     Let  the  mean  Anom?.ly  of  Jkiars  be  2  S.  17^  25'  * 
38^^,  I  demand  tlie  true  Equation,  arid  Logarithm  of  his  Dif- 
tance  from  the  Sun  at  that  time  ? 

\ 

OPERATIC  N. 


s. 

2 

2 


To^        i«  c  '^  Equation 
DifFerences 

Now  for  the  Eqaation,  fay, .  by  the  L.  L. 


4oo>  fj. 

0  7  29  >  Logar.  <  5. 

3  29^  <• 


5  10  4  00^ 
c  10 


r95i44; 

194606 

636 


- '  r 

If  one  Degree  or    '  60 
Give  the  X  3 

What  Anomaly  25 

Jnfw.  Proper.  Part  i 


00  LL        o 

29  12341 

38        3693 

30  16034. 


Now  becaufe.  the  E- 


quvtion  is  increafmg,  this  Proportional  Part  i  Minute  30  mutl 
be  added  to  the  Equation  anfwering  2  Signs  17  Degrees,  and  it 
makes  10  Degrees  5  Minutes  30  Seconds,  the  true  Equation  to 
be  fubtraitcd. 


I^Qt 


•^ 


iZ 


lUii  Doarim  of  the  sphere. 
For  the  Logarithm,  %,  by  Aft  Is.  L* 


// 


Jf  one  Degrfic  ox        60*    00  LL      .0 
GivcX  636  7528 

What  Anpmaly         25     38      3693 

jf»/i«;.  Pfopor,  P^rt    272  11 221.   Hert,bpqLufe  the  Planet 

is  going  tow^ds  his  Peribelm,  the>  Logarithm  of  his  Difiance 
from  the  Sun  decreafes;  therefore  the  proportional  Part  272 
muft  be  fubtraded  from  the  Logarithm  anlweripg  to  2S.  ij9'j 
and  there  will  remait>  5.194972,  the  Logarithm  of  theDift^RC^ 
ot'Mars  from  the  Sun, 

And  after  the  fame  manner  you  muft  alway$  find  the  Planet^ 
Equation  and  Logarithm-diftance  from  the  Sun  or  Earth  anfwer- 
ing  to  their  mean  Anomalies,  at  the  time  when  you  feek  their 
Places. 

What  other  Varieties  may  fall  in  your  way  in  ufing  theie 
Logiftical  Logarithms,  may  be  known  ny  the  following  Ex« 
gmples. ;  by  which  you  may  fee  when  to  add,  and  v^en  to 
fubtra£l  the  Logarithms,  acs^din^  a^  they  are  more  or  leif 
(ban  60  Minute^ 


■>  ■■  ■ 


^H 


VarittUi  of  IMr)^  if  Stteetfi  Laical  Lpgdriibini. 
JUiH.  See. 


If       6*  .  0  LL      o 
Give     «  «7      ijS^o  f^^ 
What  57  30  . 


18s  r 


ifi/tt/.   a  «r  ,  1407s 


Z^      '60    0  LL     o 

Give     ^H      13979-liu,,. 
What  75    9         977/ 

u*!^T    3    o     13002 


«p 


60    o  LL  ,    o 

36  21  '     2176  fub. 
104  53        2426  from 


63  34 


250 


60    b  LL      o 

63  41  258  from 

58  48  88  Tub. 


62  24 


170 


mMki 


60    o  LL      o 
40  45        1680 


88  2f 
60    o 


1686 
o 


{fub. 


60 

0 

LL 

• 

0 

* 

70 

0 

670 

fub. 

46 

©■ 

I1S4 

from 

• 

53  40  •       484 


O        16     2LL  5731  fub. 
Six  Digits  ioooo?N 


4  IS 
i"^    35  25 


1 1 498 
15767 


Mn.  Sic. 

26  17  LL3585  fab. 
60  bo         ^    o 

I  40  ,   15563  from 

■A         ■ 

3  48      <«978 

I        •  < 

■1W— — !■    ■        I   I.      ^tW— M— — — — 

.  32    8  LL  2712  from 
60  06  6 

57.  20  197  fub. 


mm 


107    4        asis 


34  19  LL      2426  from 

60  00  '  o 

79  17  #39 38:1801  fub.  . 

■-I3?  34  59»7    625 

33  19  LL   ^55 

60    o  o>ad3 

60    8  ( 


108  17  2564 


-s^ 


88  21  LL  1680  > 

60  06  o>add 

40  45        1 680  J 

•27  41         3360 

88  22  LL  1680  from 

60  6         '     d 

69  17  625fub. 


4> 


1055 


24    oLL    3979  e^a 
61    o  71  5 

10    0  7782  from 


Sum      4050  fub. 
25  24  3732 


,   L 


3«o 

<5)     16    8  £L   5704  fub. 
6^    00    o        I00007 1 
10  52     ,.    7421 C 
4        2  27        "717 
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6« 

16  40  LL 
0  0 
62  0 

Sum 

22^  19 

5563  add 
looqo  a 
142  to 

* 

5705  fub. 

429s 

1 

6" 

13 

16  46  LL 
0  0   , 
38  29 

48  0 

5563  fub.  , 
I 0000  ^ » 

1946  s 

6383 

i 

Or  thus : 
i    14  52  LL.CA.394^j 

6^    o    o    *        1 0000 

50  H  772 


>2dd 


20  16  y 


4713 


24    o  LL  3979  from 

48       0    ^  9^9  I, AA 

Sum'  3807  fub. 
62  26 


172 


Or  thus  : 
^4    oLL       3979^ 
48     oCo.Ar.    031  Vadd 
31   1 2  Co.  Ar.  7 162  J 


62  22 


24    oLX.  C.A.6021 
1     14  38  ..  6il8>add 

9  27  8027 

5  46  ^   10176 

Omit  an  Unit  to  the  Left-  hattd 


■'•     .58  26LL.CA.885> 
•24    o    o  3979>adi 

9  27  2494A 


»3  53 


'   6358 


24 


9242LL      18931^  J 
o    o  3979/ 


82  41 


21  24 


Sum     5869  fFom 
1392  fub. 


4477 


Or  thus  : 
Deg.  Min.  \     ^ 

92  42  LL     1890") 

^4    o  3979>ad<I 

82  41  C.A.«6o85 


21  24 


4477 


19  40  LL    4844  fub. 

^4    o  3979  ^  add 

7     3         9300 S 


13279  frooB 
836  8435 


172 


Or 
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A  Ta  b  l  e  (hewing  the  Goldco  Number 

ftnd  .Epa<^s  in  both  Accounts,   to  the 

Year  1800. 

a. 

3 

• 

m 

w 

Anno  Dominip 

c 

3 

11 

% 

10 

20    9 

1700 

1719 

[1738 

»757 

1776 

»795 

II 

i  20 

1701 

1720 

1739 

1758 

1777 

i79«y 

12 

12    I 

1702 

1721 

1740 

»759 

1778 

1797 

t3 

23  12 

1703 

1722 

'74' 

17^0 

1779 

1798 

14 

*a3 

1704 

1723 

174a 

1 76 1 

1780 

»79« 

IS 

«S    4 

1705 

1724 

»743 

I7<52 

1781 

itf 

2615 

1706 

1725 

»744 

«7*3 

1782 

17 

7  2<y| 

1707 

I72tf 

»745 

1764 

1783 

18 

18 

7 

4708 

1727 

l74<f 

1765 

1784 

19 

19 

18 

1709 

1728 

>747 

17^5 

178s 

^ 

I 

II 

29 

1710 

1729 

1748 

1767 

1786 

» 

2 

22 

11 

171 1 

1730 

»749 

17^8 

1787 

3 

3 

22 

1712 

1731 

1750 

1769 

1788 

4 

»4 

3 

1713 

1732 

1751 

177Q 

1789 

s 

^5 

»4 

1714 

1733 

175* 

1771 

1790 

6 

6 

25 

171$ 

I73;4 

'713 

»77i 

['791 

7 

17 

6 

1716 

»735 

1754 

«773 

1792 

8 

28 

17 

,i7«7 

1736 

»75S 

1774 

1793 

9 

9 

28, 

1718 

1737 

1756 

»77S 

1794           1 

Seek  the  Year  of  our  Lord,  and  right  againft  it  on 
the  left  Hand  you  have  the  Rman  zxidEttgUJh  Epads, 
with  the  Golden  Number  under  their  proper  Titles 
for  the  Year  propofed. 

T  t 
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A  Tabic  (hewing  the  Cydc  of 
the  Sun,  and  Dominical  Let- 
ters in  both  Accounts  for 
100  Years.  ^ 


Find  the  Year  of  our  Lord,  and  againft 
it  on  the  left  Hand  is  the  Cycle  of  the 
gun,  and  Sunday  Letter  i^i  both  Ac- 
counts.   /  . 


DoBrine  df.the  SpheHE. 


3*3 


A   .Tabic  (hewing  the 

\    Number  of  Dircftion 

for  ever. 


i582  0ftobcr5 
Add 


24  Fcbr. 


10: 


33114128129130 


1630 
1700 
1800 

10 
II 
12 

1900 

^3 

2000  E 

^13 

2100 

• 

14 

2200 
2300 

IS 
r6 

2400  B 16 

2500   17 

2600  1 8 

2700 

19 

2800 B 19 
1900  20 
3000  21 
3100  22* 

I  3200 B  22 
3300  23 

3400  24 
3S00  2^ 


Enter  this  Table  with  Gol* 
den  Number  on  the  Left-hand ^ 
and  Dominical  Letter  on  the 
Head  for  the  given  Year,  and 
in  the  place  of  Meeting  is  the 
Number  of  Direction  for  the 
faid  Year. 

Feb,       Mar,       Apr, 
3  and    3  6 


Add. 


To  find  what  day  of  th«i 
week  begins  January^  in  a- 
ny  year,  A  fourth  part  add 
tb  the  Year  laft  gone.  Di- 
vide by  7,  the  Day  reft  a- 
lontf,  and  iot  the  other 
Months 

May,       June 
1     and    4  ' 


& 

M. 


2 


5,  o  3         5 

5^*       O£fob,      Nsv*    Dicemh. 


Example^  what  day  of  the  week  is  the  firft  of  Janmry  1 7  j8 
Ofiration,      J^)     1737  (434 

■   .434 

7)     2171.(310 

Rcmaioe  3^^  or  SitoJay. 


,324         /^»  ArpEsDix  Vo/fe 


In  Lap  Jfir,  aWem  that  whn  fiHi  1b  yannrj.  Or  Mniary,  joo  oniB'  all  the 
Nmnba,  flf  KrefllDo  oot^ote  th«n  whit  joo  find  It  to  fee  for  ihc  whole  yeir, 
rttierwi)^,  th<  Sundlji  iltir  Efipbtiifi  SijULtg^m*,  ^m^gtj^,  inl  tbc  fiitl 
Dij  df  Lnt,  will  be  om  D<|r  too  liiUc 


Doartne  cJtieSittxxt. 


32i 


And  by  the  T«He  In  fagei'T*  fi"^  '^*  lUmmn.  Eifln;f.r  thf  fl^n  xc*r,  which 
find  In  this  Tible,  mi  la  tbt  bmc  Un*  fcg  hiK  itl  the  olhir  FhA:  Fvr  iliai  yai 
itioMnt  thereab 
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A    perpetual    Table,   Incwing  what  Day  of  the 
Week  begins  any  Month  for  ever.  ' 


Months  I     A 


B    \    C 


l_^_l 


J^^ary  Sunday  Satur.  (Friday  IThurf.   Wdb! 


Februar.Wedn.   Tuefd.  Mond. Sunday  SanTn 


March   jWedn.   Tuefd.  Mond.1 


Tuefd. 


April     jSaturd.   Friday  ,Thurf. 


Sunday  Satur. 


May      jMond.    Sunday  Satur.  JFriday^iThurf. 


Wedn.   Tuefd. 


June      [Thurf.    Wed,  JTuefd.JMond.   iSunda 
July       jSaturd.   Friday, Thurf. jWedn.  |Tiiefd. 


Augjuft 


r 


eptem, 


Oaobcr 


Tuefd.   Mon^jSunda  jSaturd. 
Friday    Thurf. 


Novem. 


Sunday  Satur. 
Wedn.  Tuefl' 


Dcrcmb  Friday    Thurf.lWedn. 


Wedn. 


Friday 


Mond. 


uefd.    Mond. 


Thurf. 


Sunday 
TuefoT 


Friday 


Wedn. 


Satur. 


Priday 


Friday 


Viond. 


Wedn. 


Jaturd. 


Viond. 


VIond. 


Fhurf; 
Fhurf. 


3und. 


Tuefd, 


Fhurf. 


Sunda 


Fucfd. 


Friday 


Mond-'Sunda 


Friday 

Sund. 

W^dl 


:)atur.< 


Mond. 


Thurf. 


:5atur. 


A  Table  to  find  what  Day  of  the  Week  any  Day 
of  the  Month  falls  on  for  ever,  in  both  Ac- 
counts,  , 

Julian  M^   I 


Jan.Oaoberf^ 

Fc.Mar.No.   D 

April  July  I  G 

May 

June 

Auguft 


Days  of  thg  Week. 


Days  of  the 
Months. 


U 


IGregorM.j 


Sep. Decern. I  F  /  G  j  A 


E  I  F  ; .  G  /Apnl  July 
A     B  I  C  JAuguft. 
d\e  I  F_^  Sep,  Decern. 

A  {oftober 

Feb,  March  No- 
January  May 
Tune 


29   '3Q    31 


N.  B.  You  mult  count  from  the  Sunday  Lcttqr  (in 
both  Accounts/ in  the  fame  Line  with  the  Month,  till 
you  come  with  the  Letter  th^t  begins  the  Month. 


•  / 


3^8 


Bssr^ 
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A.  Table  of  the  femi-^iurnal  Ark.j 
to  every  Degree  of  the  fij:' firft 
Signs^^  pf  the  Ecljptic  IaU  Lan- 
don. 


32? 


U'u 


3i« 


^/i  Ap  p  B  N  Di  X  to  the 

A  Table  of  the  femi-diurnal  Arfe^ 
to  every  Degree  of,  the  laft  fix 
Signa  of  the .  Ecliptic  Lat.  Xm- 
don*. 


o 

0 

I 

2 

3! 

4 

J: 

8 
9 

lO 

IT 
|2 

»4i 

£5 

i6i 

i8 
»9 

57 

22 

15 

26; 

27>! 

28 

29 

30 


H 


0 
564 


H 


m 


5 
t4 


54 
52 

50 

48 
46 

44 

42 

40 

38 
36 
34 
3* 

i2 

28 
26 
24 

22 

20 

78 

16 
14 

12 
10 

8 
6 

4 

2 

I 


4 

4 


4 
4 
4 
4 
4 

4 
4 
4 

4 


59 
57 
55 
5314 


4    5*4 


H 

4 
4 


4 

4 


504 
484 


4 
3 


46 

45 
4313 

4» 

39'3 

37 
36 


3 
3 


32!3 

30,3 
^93 


4.   34 

4 
4 
4 
4 
£ 

4 
4 
4 
4 


27 

23 
21 

20 

18 


3 

3 

3 
3 
3 
3 


4     i6;3 


W'^1 


4 

4 

4 
4 


IS 

i3'3 
123 

"3 

10'? 


JO  3 
3 


8 


7 
5 


3 


3 

34 

23 
3 

3 
3 


I 

o 


59 

i! 
563 

53 
543 
543 

53 

533 

52 

51 

51 


3 
3 


50 

50 

49 
4 

4 


3 

4 
4 
4 


3    484 
48 


47 
47 
47 


4 
4 


4 
4 


47 
47 
48.. 

484 


H      » 


X 

H      • 


4 
4 


5 
5 


49 

ii 
SO 

50 

5» 

5» 
_52 

52 
53 
53 

54 

il 

55 

56 

59 
o 

I 

3 

_4 

5 

7 
8 

9 
10 


4 
4 

4 

4 
4 
4 
4 

4 
4 

4 
4 
4 


10 
II 

»3 

145 

»5 

17 


18 

t9 

20 

21 
22 

245 


5 

5 

5 
5 

5 
[5 

5      20 


25 

27 
295 


5 
5 


4 
4 
4 

4 
4 

4 

4 

4 

4 
6 


435 
45 

47 


;5 
5 


495 
ill 

S3S 
555 

57|S 

595 
116 


I 

2 

4 
6 

8 

i° 
12 

14 
16 

18 


22 

24 
26 

£8 

30 


4  305  32 

4  325  34 

4  345  36 

4  375  38 

4  405  40 

I  <»    I    .  .  -PI    r       !■    I    ■ 


42 

46 
48 

JO 

52 
54 

56 
58 
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A  Table  of  the  Latitudes,  and  Difference  of  Meridians  from 
London^  of  fome  of  the  moft  crtiincnt  Cities  in  the  World. 


PLACES    NAMES. 


Aberdeen 

Amfterdam 

Archangel 

Aries  in  France     ..«— ««h. 

Aix  la  Chapelle  in  Germany 

Barbados,   middle     ■.'     ' 

Berlin     -^ 


mm 


■I^K 


Bofton  in  New  England 

Berwick 

Boaonia    - 

Bedford    • 

Cambridge 

Conftantinople 

Copenbagen 

CracoTia 

Danzick 


rfMI 


Ooaglafs  in  Man  Ifle 

Dublin     r—    

Gdinburg    — •     ««. 
Elfinour  ■    ■ 

Bxeter  in  England 
Perrara  in  Icaljr 
Fez  in  Barbary 
Fort '  St    George 
Gibraltar     ^— — 
Glafcow    — 


^m 


^H*M 


Greenwich  Obfcrvatory 

Hamburg 

Hanover 


Hoaignam  in  Chiot 
Helvoetsluys  — 7— 
Hague  <    — 

Jamaica,  Middle    — 

Java  Eaft-end     * 

Jerufalem 


*■ 


Kelmar  in  Denmark 
'Kebcck,  or  Quebeck 
'Kendal  in  England 
Leverpoqi 
Lisbon     ^ 
London 
Viadrid     — 
Vlanchcfler 
VlarrcillM 
.Vloi'co  w. 


Lat 


I 


S7N  6 
29 
30 


Ml  * 


■Amm 


50 
'3 

4i 
55 
44 
5« 
5» 
4' 
55 
50 
54 
54 
S3 

56 
50 
44 
33 

'I 

36 

55 
5> 

S3 
5* 
33 
52 

H 
18 


40 

48 

«4 

li 
o 

6 

43 
10 

13 

4 
20 

7 
d 

4+ 

54 
to 

8 
30 

57 
35 

35 
10 

8 
^5 


Dif.M 

h 


^ 


6S2o 

32N30 
56    40 


Uu   1 


46 

54 

38 

51 

40 

;3 
•3 
>s 


55 

42 

32 
Id 

22 
2  > 


08  7 
0A2I 
2A42 

oA  27 
0A44 

IS  53 
0A54 

4S4? 

oS    8 

0A47 

oS    2 

oA 

2A  7 

0A50 

tAi8 

1A16 

0S18 

0S28 

oS  12 

0A50 

0S14 

0A47 

oS  24 

5A24 

0S2f 
0S17 

oA  of 
oA4i 
0A40 
7A56 
oA  18 

oA  19 
59    4 

7A34 
2A  22 

lA    6 

4S39 

oS  10 

oS  10 

oS'37 

oS  13 
o3  9 
0A22 


2 


i^  ^A  f^, 


t 
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^  Appendix  io  the 


Ltudes, 


Lrnidcn^  of  ibme  of  the  moft  eminent  Cities  In  the  World. 


PLACES    NAMES. 


Lat.   iDif.  M 


Ntpftf  — — 

oftb  Ca|>e 

ertd  In  Fbnders 
zford     — 

i!4  ill  Japan 

Pirii     — 

Petrfibargh 

Port  Mahon 
lO^aqu  m  Goinea 
iRcv^  in  Finland 


I 


iRome 


Roterdam 

jScanderoon 

$t    Chriftopbert 

Stockholm    — — 

Suratt  in  India 

Syracnfa  ilk  Sicily 

Timefwaer  in  Hnn^ary 

Tangier*  Africa 

Trent  io  Germany 

Toledo  in  Spain 

Turin  in  Italy 

Valentu  in  Spain 

Venice  in  lulf 

Vieniu     - 

Virginia  Cape  Charles 

Uraniberg,  Tycho  firahe*a  Obfervatary 

^arfaw  in  Poland     • 

IC^acerford  in  Ireland 

4v^iggan  in  Engtand 

'^iochefter     — 

I'Aroodftock 

V^ofcefter 

Yarmouth  in  Wight 

York     «■  -• 

ZjipAti  in  Scaiq 


Do&rine  tf  tbg  Sphers. 


3^3 


LI  '"^T  ■ 


A  T  A  B  L  E  of  the  true  Time  of  the 
Rmdn  Rafter,  with  the  DiStttncb  m  Days 
from   the  Jukdn  Account,  until  thp  Year 


i8do 


Vcai 


170C 
17*01 
1702 


Eaftcr. 


1704 
1705 
1706 
1707 

I   !■  ■ 
1708 

1709 

171c 

17X1 


1712 

'713 
I7I4 
I7I5 


1717 
1718 

'7*9 


Ap.  II  c 
Mar.17  35 
Apr.ii6 

Apr.:  8   t 


Mar.:i3}3 
Apr.  1 2 
Apr.   4 
Apr.  a  4 


8 


Apr. 
Mar.  3 1 

Apr.  20 
Apr.   5 


Mar.  27 
Apr.  16 
Apr.  I 
Apr.  21 


Apr.  12 
Mar.18 
Apr.  17 
Apr.    9 


a 


8 


7 


135 
c 


1720 
1741 
1742 

1*724 

1 1725 

1726 

*7?7 


Mar.3 1 

Apr.  13 

.Apr.   5 

Mar.  28 


2 
35 

■c 

7 

7 

c 
35 

7 
c 

28i 

7 
c 

28 


few 


172^ 
172^ 
t73c 
iZli 


« 


I      In 


Roman 
Eauer. 


Mar.  28 
Apr.  17 
Apr.  9 
Mar.25 


1733 
'734 
'735 


17^6 

'737 
'73S 

?739 


1740 
1741 
1742 

'743 


»744 

'745 
1746 

'747 


Apr.  16]  di752 
Apr.    1'  7 '753 


Apr.  21 
Apr.  13 


'74« 

'749 
1750 

'75' 


Apr.  i^ 
Apr.  5 
Apr.  25 
Apr.  ic 


Apr. 
Apr.  2 1 
Apr.  6 
Mar.  29 


Apr.  17 
Apr.  2 
Mar.25 
Apr.  14 


Apr.  5 
Apr.  1 8 
A^r.'to 
Apr.    2 


d'754 
o'755 


Apr.  14  7 
Apr,  6  c 
Mar.29  28 
Apr.  II    7 

Apr.    2    7 
Apr.  22   0 
Apr.  14 
Mar.  30  3 


'/ 


3 

8 


35 

o 

o 
35 

7 
0 

0 
7 


Year 


35 
o 

7 
35 

•0 

7 

35 

of 


oi 

7 
o 

28 


756 

757 
758 
759 


760 
761 
762 

763 


764 
765 

766 

767 


768 

769 
77G 


772 

773 
774 
775 


776 

777 
778 

779 


78c 
78r 
782 

7 


Roman 

Eafter. 


Apr.  48 
Apr.  IC 
Mar.  26 
Apr.  IS 


Apr. 
Mar!22 
Ap-.  11 
Apr.    3 


Apr.  22 
Apr.. 

Mar.  30 
Apr.  19 


Apr. 
Mar.  2  6 

Apr.  15 


77rMar,3i 


Apr.  19 
Apr.  X I 
Apr. 
Apr.  16 


r-   7 


Apr 
Mar.  30 
Apr.  19]  o 
Apr. 

M'ar,26 


ii 


Vcar 


Roman 
Eafler. 


7 
O 

35 

f 
o 

35 

7 
o 

o 

7 

35 

o 

7 

35 

o 

Ji 

7 
o 

28I 
7 


Apr.  15 
„  Apr,  7 
83[Mar.23t3 


788 
789 
790 
791 


o 
35 


784  Api-.  II 

785  Mar.  27 

786  Apr.  iHTj 

787  Apr.  8  o 

28 
o 
0 


Mar.  30 
Apr.  19 
Apr. 
Mar.  27 

792  Apl^ 
793Mar.3i 
794  Apr.  20 
795Apr;i2 


796Mar.  27 

797  Apr.  it 

798  Apr.    8 
Mar.  24 


28 


0 

35 
o 

o 

35 

0 

o 
35 
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A  perpetual  Table  of  the  i>un's  Riling  and  \ 
Setting   in  thefe  Haces.     True  .Time. 


Archangel 
Latitude     64.*    30' 


Barbados 
Latitude     13"  '  24' 


Sun  Riies  Sun  Sets. 


/'h 


o 

5« 
43 

26 


Sun 


''h 


6 
6 


o 
48 
12 
48 
166 


17 

9 
o 

41 


446 
6 


4 

20 
28 

*47 


33 
»3 
14 
4 
13 


12 
48 
8 
12 
56 


6 
6 


o    06 

8  24s 

16  485 

25  125 

33  44!S 


6 
7 


42  165 
50  56s 

59  405 
8  325 

J7  36s 


7 
7 
7 
7 


43 

3* 
20 

8 

55 


t68 
128 
328 

35  8 
8 


41 

25 

8 

49 
47 


28 


8 


26  485 
36  125 

45  5»S 

55  485 
6    45 


16  445 
27  485 

39  285 

51  245 

4  5215 


49 

40 

249 
10 


n 


1*565 
34  205 

51  36|5 

10  28 
22  32 


"Sun  Setsj  Sunl  Rifes. 


5 


Rifes. 
I 


s.lSun 


o    o 
58  48 


58 

57 
56 


8 


6 
6 


,6 
86 

86 


55 
54 

53 
5» 
51 


12 
16 
16 
20 
20 


6 
6 
6 
6 


50 

% 


6 
6 


20 
20 
246 
406 

a4 


45 
44 

43 
4a 
41 


20 
2o|6 

16 


12 

8 


Sets. 

o    t> 

X    12 

1  52 

2  52 

3  52 


4  4^ 

5  4 


o 
I 

2 

3 

4 


\ 


6  44 

7  40 

8  40 


6 
6 


40    4(6 

39  4I6 
37  566 
36  486 
36  1616 


9  40 
o  40 


1  3612 

2  2013 

3  36  »4 


4  40 

5  40 

6  44 

7  48 

8  42 


9  56  20 
20  5621 


22  4 

23  12 

?3  44 


Sun  Sets.  Sun  Rifes. 


5 

6 

\ 


10 


15 
16 

»7 
18 

19 


22 

*3 

2329 


1 


§ 


I 


c 

CO 


33^ 
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A'  perpetual  Table  of  the  Soa'a  Rifiqg  and  I 
Setting  for  thcfc  Places,  Troc  Time. 


CO 

e 

9 


e. 


o 
3 

4 


5 
6 


glio 


a. 

Si 


II 

12 


?»3 
3.»4 


i6 

»7 
i8 

»9 


20 
21 
22 

23 

43 


I 


BoAoA  Nfir-Eng- 
had  Lat,  42*  391 


mm 


Sun&ifestfSun  Sets. 


S^n  Rife.  Sun  Sets. 


29 


:^ 


"h 


o    06 

3  40s 

7  3% 

H  48  s 


22  366 
t8  446 
14486 
10  526 
6566 


2 
44 


2 
58 

33  36 
50  20 

46    o 


18  325 
22  125 
26    05 

29  445 
33  3*|S 


0    06 

55  »o6 

47  36  f 
^9  10I6 


34    c6 
28  4816 
23  22 
18    8l6 


37 
4» 
4» 
49 
53 


245 
165 

84 

44 


12  44 


6 


^>^ 


8ac6 

1  4C 
56  1 317 

5»  3»7 
44  487 


6 

7 

7 
7 


4» 

37 

3*  36 
27  56 

25  40 


57    % 
I  16U 

6*4^ 

9  40i4 
14 '04 


40^ 
8 


3856I7 

33 
26  52 

20  i 
»5 


M    <•' 


7 
7 


^67 
167 


5*  40,»« 
58  ao" 

3  48" 
9  a8^3 

15   12*4 

0I6 

81 

24 
4419 


I  Sun  Sets. 


J  8  20|4      9  12(7    50  48*0 

o22 

©'29 


7     22  524 

27  243 
32    4(3 
7     34  203 


I     c 

54  c 
46  53 
43  » 6 


8 
8 


Sun  Rifes-pua  Sees. 


21 

27 
33 
39 
45 


W 


59 
6 


13    ^23 
^     16  4423 

r 

SunRifes. 


Q 

§ 
t 

I 


' 


fiiL- 
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A  perpetual  Table  of  the  Sun's  Rifii>g   and  Setting 
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' 


u 

O 

I 


o 
I 

2 

3 

4 


5 
6 

7 


Id 
II 

12 

114 


t 


15 
16 

18 
19 


Gonftantinople 


Latitud 


a    418    6* 


Sun  Rifes. 
h     I 


// 


6 

6 
6 
6 


o  o 

•2  28 

.V  99 

10  28 

-14  06 


6 
6 
6 
6 
6 


ty  32 
21  00 

?4 
^8 

31  44 


4 

8 


5  4^  28 

5  39    o 
5  35  56 

5  31  32 
5  28, i6 


6  39    "4 
6  42  44 


6  50  16 


6 
6 

7 
17 


20 
21 
22 

2.3 

23,  29 


53    4 

57  56 

I  52J 


7    9  56 


7  13    4 


7  18  164  41  44 

7  22  324  37  28 
7  26  564  33  4 
7  29    44  30  56 


Sun  Sets, 


Sun  Sets. 
h      /      I 


600 

5  56  32 
5  53  o 
5  49  32 
5  46    o 


6  35  2415  24  3^ 

20  56 

17  i6 


5 
5 


6  46  285  13  32 


5     9  44 


5 
5 


7 

2 


4  58 
5  5%  54 


56 

4 
8 

8 


4  50.  4 


4  46  56 


Sun  Rifes 


Copenhagen 
Latitude  -55°    43'' 


I 


iun'  Rifeb 

h       /I 


6 

5 
5 

■5 


o 

54 
48 

36 


G 

.8 
16 
24 
28 


bun  'Sets. 
1       I*    " 


6 
6 
6 
6 


5  30  32 

5  24  32 
5  18  32 

5  12  24 


o 

5  32 
II  44 

17  36 

23    J2l 


o|o 

I 

2 


6.29   2S 

6  35  28 
6  41  28 
6  47  36 
5    6  166  53  54 


3 

4 


5     o    46,59  56 

4  $3  447'   6  r6 

4  47  20,7  12  40 

4  40  48j7  ^9  20 

4  34  52|7  25  8 
4  27  24I 
4  20  28 


7  32  ^6 

7  39  32 

4  13  24I7  46  36 


468 
3  59  40 


3  50  568 
3  42  568 

3  34  36 
3  25  56 
3  21  40 


Sun  Sets.  ,)un  Rifes 


7  53  52 

8  I  20 


8 
8 


8 


9 

17 
25 
34 
38 


4 

4 
24 

4 
20 


5 
6 

7 
8 


10 
11 
12 

13 
14 


15 
16 

17 
18 

19 


I 


20 

21 

22 

232^ 


o 

a 
c 

4-1 

C 
u 

Q 
■* 


X  X 


imimSrm'mmm^mmmtmmnt 
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A  perpetual  Table  ot  tne  Sun's  Riling  and  Setting 
for  thefe  Places.     Txue  Time. 


I  Cracovia 

Latitude     50"    10' 


■ 


o 
i 

i 

+ 


^un  Rifes. 

b '_    '• 

6     O 


Sun  bees. 

« 

h     / 


/) 


06 

I, 


Dantzick 
Latitude     54^   13^ 


3un  Rifes. 


Sun  6ecs. 


w 


o    q6 


o;6 


5  55  12 6    4  485  54  28 6    5  32 
5  50  24,6    9  365  48  52,6  J I     8  _ 
5  45  36|6  14  245  43  206  16  403 


5  40  44 


5 

6 

7 


ft 


5 
5 
5 
5 


35  56 
26 


4 
8 


21,  12 


6.19  i6|5  37  44 

6  24.  4I5  32     8 
6  28  4615  26  28 

6  33  5^\5  20  44 
6  38- 485  15    o 


0(0 
I 


9  5    16    126   4^   48I5      9' 12 


V 


o 


10 

III 

12 

13 

14 


15 
16 

17 
18 


5    II  -12 

;5  6  4 

5    o  56 

;4  55  44 
4  51   24 

"4  45     4 

4  39  36 

4,34  'o 
4  28   16 

4  22  28 


6  48  48 


5     3  20  6  56  40 


6  59 

7  4 

7, 


6  53  564  57  247    2  36 


8 


44  51  24 
164  45  16 

3%  39     o 


7   H  5614  32  44 
7  20  24I4  26  16 

7  26  '  0J4  19   16 

7  31  44k  12  51 

7j  7_3i|4    552 


10 
II 


7     8  36  12 
7  H  4413 


20.20 


3  58  4o;8 .. 

3  ^i  i6;8  8  4421, 
3  43  36^8  16  2422 
3  35  44,8  24  1623 
3  31  448  28   16^23^ 


so 

c 

C/3 
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A  perpetual  Table  ot  the  Sun's   Riling  an4  Sctcujg 

for  thefc  Places.     True  Time. 

1 

Douglafs 

* 
« 

Dublin 

« 

Latitude  54^  4' 

Latitude  53^  20' 

•       * 

5unRifc; 

)unS  ets 

Sun  Riles. 

6un  Sets. 

o    • 

!i      '      " 

I      1      1' 

h     I     "^ 

h      '      II 

«    .   1 

• 

600 

660 

6    0    o'6    0    o'o 

I 

5  54  28 

i^      5    32 

5  54  40,6     5  2o|i 

' 

t 

2- 

^  49     0 

6  li     0 

5  49  166  10  44'2 

3 

5  43  24 

6  .16  36 

5  43  56|6  16     43 

+ 

5  37  52 

6  22     8 

5  38  3'2 

■6  21   284 
'6  26  485 

5  ' 

5  32  16 

6  ?7  44 

5  33  12 

6 

5  26  40 

6  33  20 

5  27  32|6  32  28;6 

7 

5  21     0 

5  39    0 

5  21  48 

6  38  1217 

^ 
Tj 

3 

8 

5  15  16 

6  44- 44 

5  16  32 

6  43  28 

8 

3 

CA 

9 

5     9  32 

6  50  28 

5  10  52 

6  49     8 

9     ,    ' 

C 

•  ^* 

a 

lb 

5     3  40 

6  56  20 

5     5  12 

6  54  4§ 

10 

II 

4  57  48 

7     2  125    0  28 

6  59  32 

II    / 

73 

l-t 

12 

4  51  48 

7     8  124  53  40 

7     6  20 

12 

3 

13 

4  45  44 

7*  14  164  47  20 
7  ao  284  41   16 

7  12  40 

13 

^«3 

O 
rr 

H 

4  39  32 

7  18  44 

H 

3 
./3 

15 

4  33  12 

7  26  48 

4  35  3^ 

7  24  24 

15 

16 

4  26  48 

7  33  124  29     8 

7  30  52 

16 

17 

4  20  12 

7  39  4814  22  52 

7  37    8 

17 

18 

4  13  28 

7  46  32*4  16  28 

7  43  32 

18 

/ 

19  ,    . 
20 

4    6  32 
3  59  28 

7  53  28 

8  0  32 

4      9    IZ 

7  5048 

19 
20 

4    2  56 

7.57    4 

1 

21 

3  52    4 

8     7  5^13  56  12 

8.  3  48 

21 

22 

3  44  28 

8   15  32'3  50     4 

8     9  56 

22  . 

23 

3  36  36 

!i  23  24[3  43  32 

8   16  28 

23 

23  29 

3  32  40 

3  27  20 

3  37  12 

8  22  48 

23  29 

!un    Set!- 

iun  Rifes. 

Sun  Sets. 

Iun  Rifes 

' 

• 

A  X     2 


^o 


An  Appendix  to  the 


\  perpetual  Tabic  of  the  Sun,s  Rifing  and  Setting;} 

for  thcfe  Places.    True  Time. 

1 

Edenburgh           ^  Fort  St  George     | 

Latitude  56*  7/ 

Latitude  13^   8' 

« 

Sun  Rifes 

'  Siin  Sets. 

)uu  K.il«iA 

Sun  Sets. 

s    ' 

b     '      • 

1  '  " 

h      I     " 

h     I      '' 

^        1 

0 

600 

600 

6    0    06    0    c 

0 

* 

k 

I 

S  54    ,4 

6    5  56 

5  59    46,   0  5^ 

V 

I 

2 

5  48    4 

6  II  56 

5  58     8  6     I  52 

2 

3 

5  42     4 

6  17  5^ 

5  57  12 

6     2  4f 

J 

4 

5  36     ? 
5  30     4 

6  23  52 

5  56  106    3  4^ 
5  55  2o'6    4  4c 

4- 

5 

5  • 

6  29' 56 

6 

5  24     c 

5  36    0 

5  54  246    5  3^ 

^ 

1  ^ 

5  18  4P 

•J  41-  12 

5  53  24,6    6  36 

7 

T" 

8 

5  "  4<^ 

6  48  io 

5  52  286    7  32 

3 

B9 

5    5  28 

5  54  32 

5  51  32 

6     8  2^ 

6    9  V. 

9 

<-• 

lo       4  59     ^ 

7.   0  52 

5  SO  ^6 

10 

C 

II 

4  5^  4C 

7    7  20 

5  49  36  6  10  2/ 

ri 

^^ 

2 

12 

4  46  12 

7  13.48 

5  4'8  366  II  2/ 

12 

-^ 
•^ 

c 

13 

4  39  ^^ 

7  20  24 

5  47  466  12  2C 

'3 

•^ 

• 

15 

4  '32  48 

7  27  12 
7  34    4 

5  -^6  406  13  2C 
5  45  40  6  14  ;ic 

14 
15 

:7 

4  25  56 

i6 

4  18  52 

7  41     8 

5   44   406    1$  2C 

16 

17 

4  II  4c 

7  48  20 

5   43    406    16   2C 

17 

1 

i8 

4     4  If 

7  55  44 

5  42  366  1.7  2^ 

18 

^9    , 

3  i^  4C 
3  48  4/ 

8     3  20 
3  II    16 

5  41  366  18  24 

19 

20 

5  40  326  19  2f 

10 

21 

3  41  3< 

J  19  24 

5  39  286  20  3; 

21 

• 

22 

3  32  -^ 

?  27  56 

5   38    206   21*  4c 

22 

23 

3  23  J' 

^  36  48 

5  37  166  22  4/ 

23 

23    25 

• 
* 

3  18  4! 

^un  Sets 

?  41   12 
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4.   30  407   29    202J 


4.   28    28 


16  420 
7  20  2421 
7    24  48.22 


7  31 


3^ 


Sun  Rifes. 


) 


3 
o 


c 

V 


3  29 


•««■***■■ 


-^tm 
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1 


A  perpetual  Table  of  the  Sun's  Riiing  ancj  Setting 
for  thcfc  Plaices,     True  Time. 


o 
I 

2 

3 
4 


c 

OB 

c 

5 
&: 

#-► 

o 
o 


5 
6 

7 
8 


lO 

II 

12 

13 


15 
16 

17 
18 

19 


St  Chriftophers 
Latitude  17"  30' 


Sun  Rifes.I  Sun  Sets. 


h 

6 

5 

5 
5 
5 


o 
48 

47 
35 


1 

o 

44 
28 

12 

o 


5  53  40 
5  52  24 
5  .51  8 
5  '49  52 
5  48  32 


5 
5 
5 
5 


47  16 
45  56 
44  36 
43  16 

41  56 


20 
21 
22 

23 
23  29 


5 

5 
5 
5 


■WWPKtoa 


Stockholm 
Latitude  59<»    26' 


( 


Sun  Rifes. 


6 
6 

6 
6 
5 

6 
6 
6 
6 
6 


o 
I 

2 

3 
5 


o 
16 

32 

48 

o 


6  20 

7  36 

8  52 

10  8 
ir  28 


^  12  44 
6  14  4 


6 
6 


16  44 
18  4 


40  36 
39  16 
37  21 
36  28 

35  4 


5 
5 
5 
5 


33 
32 

31 
29 

28 


36 
12 

44 
16 

32 


6  22  83 
6  23  323 


6  o 

5  53  I? 
5  46  28 


016  o  o 

6  6  48 
6  ij  32 


5  39  406  20  20 


5  32  38 


5 
5 
5 
5 


25  56 
19.  o 

13  8 

4  56 
57  48 


4  50  32 
4  43  16 


6  15  244  35  40 


4  27  56 
4  20  8 


6  19  2414  12  4 
6,20  444  3  52 


55  i^ 
46  28 


Sun  Sets. 


6  24  563  37  20 
6  26  24I3  27  48 
6  27  48 
6  29  16 
6  30  44 
6  31  28 


Sun  Rifcs. 


3  17  52 
3  7  20 

2  56  12 

2  50  48 


I  Sun  Sets, 
h  ■'  « 


6  27  12 


4 
o 


6  34 
6  41 

6  46  52 

6  55  4 
6  2  12 


0 

o 
I 
2 

3 

4 


7  9  28 

7  1644 
7  24  20 

7  32  4 
7  39  52 


7  47  56 

7  56  8 

8  4  44^ 

8  13  32 
8  22  40 


8  32  12 

8  42  8 
8  52  40 
8  3  48 
8  9  24 


Sun  Sets.  ,5un  Rifes. 


ro 
II 
12 

13 

14 


15 
16 

17 
18 


!9 
20 
21 

22 

23 
123 


I 


— *i^ 


5 
6 

7 
8 

9 


3 

O 

C/D 

C 
Of 

c 


u 

CO 

Ik 

C 

3 


20 


'• 


«»>'  - 


3S0 


'  'jin  x\ppENDix  to  the 


A  perpetual  Tabic  of  the  Sun's  Rifing  and  Settings 
for  thefe  Places.    True  Time.-      -  -  1 


I 

2 

3 

l4 


c 

I/) 

c 

bJ 


2 

O 


5 
6 

7 

8 


lO 

II 

12 


15 
16 

17 
18 

19 


20 

21 

22 

23 


1 


T 


Vienna 
Latitude    48°    14' 


SunRifes. 

h      /     i 

60    o 

5  5S  32 
5  51  4 
5  46  48 
5  42     8 


5  37  32 
5  33  4 
5  28  36 

5  24  4 
5  19  28 


29 


5 
5 
5 
5 

4 

4 
4 
4 
4 


14  28 
II     p 

5     4 
o     4 

55  16 


50  12 

45  24 
40  16 

34  40 
28  12 


4 
4 
4 
4 
4 


23  48 

i8  12 

12  24 
6  32 

3  3^ 


Sun  Sets. 


Sun  Sets. 
1      /     II 


I 

Virginia 

Latitude     37° 


47'. 


Sun  Rifes. 
h       '      • 


r 
0 

6 


o  06  o.  01 

4  28!5  56  48 

8  56,5  53  40 

5  13  12,5  50  24 


0 


17  52 


6 


22  28 


5  47  16 


5  44  3^ 
5  26  565  41     8 


^  31  24J5  38 
5  35  56 


^1  1        "^ 


o  40  32 


5  45  32 

6  49    o 

6  54  56 

6  59  56 

7  4  44 


5  24  366  35  24 
5  21   12 

5  17  48 
5  14  24 


7  56  24 


n  n  RiTes. 


35 
31 


o 
o 


56 


5  27  52 


Sun-  Sets 


n 


6 
6 
6 
6 


3 
6 

9 

12 


o 
12 

20 

36 

44 


6 
6 
6 
6 
6 


15 
18 

22 

25 
28 


24 

52 

o 

o 

4 


6  32     8 


7     9  485  10  56 

7  H  365     7  32 

7  19  44 
7  25  20 

7  31  48|4  57    o 
7  36  1214 

7  41.48 
7  47  36 


6  38  4« 
6  42  12 

6  45  36 


6  49 
6  52 


4 
28 


5     3  52,6  56     8 

I 


5     o  166  59  44  18 


52 


4 
4 


52 

49  24 
46  12 


7     3     019 


7 
.7 


o 
I 

2 

3 

4 

5 
6 

7 
3 

9 
10 
It 
12 

13 
14 


15 
16 

17 


7      , 
10  36' 


,7  13  4- 

7  53  284  42  527  17     8 


4  39  2417  20  3C 


S'-in  Sets. 


Sun  Rife 


I 


3 
O 


73 


20 

21 

22 

23    29 
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I A  perpetual  Table  of  the  Suh's    Rifing  andSctting 

for  thefe  Places.     True  Time.  • 


Q 
I 

2 

4 


c/: 

c 

o 

o 

O 

% 

o 

-1 
<^ 


5 
6 

7 
8 


lO 

II 

12 

14 


1 


15 
16 

18 
19 


20 
21 

22 

23 


I 


Warfaw 
Latititu'de  52*  14' 


)un   Rift 
h     '      " 


600 

5  "54-  52 


'un  Sets, 


York- 
Latitude     54* 


J 


6 

6 


o 
5 


u 
O" 

8 


Sun  Rifcs.jSun  Sets 
h.     '     ^1  |h      ' 

6  o  T 


n 


5  49  4o|6  10  20 
6  15  32 

6  20  44 

6  25  1(5 

5  31  12 

6  36  32 
6  41  48 
6  47  12 


5  44  28 
5  39  i6 

5 

5 


34  4 
28  48 

5  23  28 
5  iS  12 
5  12  48 


5  54  32 
5  49  o 


5 

5 


5  7  24* 

5  I  52 

4  56  20 

4  5«*  40 

4  44  20 


43  28 
37  5^ 


o    00 
6  5  281 

6  II   02 

6  16  323 

6  22  44 


5  32  20 


6  27  405 

5  26  446  33  ^66 
5  21  8  6  38  52 
5  15  246  44  36|8 
5  9  406  50  209 


4  39  4 
4  33  8 
4  27  4 
4.20  4« 
4  14  28 


29 


6  52  365  3  486  56 

6  58  84  57  567  2 

7  3  404  51  567  8 
7  9  204  45  56 7  14 

7  15  404  39  44 7  20 


7 
7 


20 


-«! 


12 

4 

4 

4 
16 


5«';4  33  28 
26  524  27  o 
7  32  1564  20  28 
7  39  124  13  44 
7  45  324  6' 52 


4  7  5^ 
4  I  12 

3  54  16 
3  47  8 
3  43  4^ 

I 

jun  Sets. 


i; 


10 
II 
12 

14 


7  26  32 

7  33  o 

7  39  32 
7  46  16 

7  53  ^ 


7  52  43  59  448 
7  58  483  52  24 
^  5  443  44  52 


■ 


3'  12  52 
S  16  24 

I  > 

)un  Rifes. 


3 
3 


37 
33 


o 
8 


o  16 
7  36 


Imv    Sets 


16  8 

8  23  o 

8  26   52 


15 
16 

17 
18 

19 


• 


3 
O 


I 

CO 


20 
21 

22 

23  2 


Sun  Rifes 


9 


-.^, 
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*  Jin  Appendix  ta  the 


TABLE 

Of    all    the    Eclipfcs^   both    Vifible    and 

Iftvifiblc  of  the  Sun  and  Moon,  that  Will  happen 
from  the  Year  i^il%^  to  the  Year  1764,  under  the 
Meridian  of  London. 


Year 


Months  and  Days  Long. 
D-h    ' 


1728 


729  J 


173c 


1731 


1732 


Aug. 

an. 

F^bru. 
Febru. 

July 

July 

Jan. 

Jan. 

July 

July 

Dec. 

June 

June 

Dcq. 

Dec. 

May 

June 

Mov. 

^ov. 

DC. 


5 
18 


Febru.  13  19  14 
Febru.  2880 
Aug.  8 
23 

17 
2 

16 

14 
28 

7 


o 

o 

39 


I 


I  Lac 


I 


€ 

to 
26 

XI 

9 


dp  36 

o  45 

\o  35 

46 


8  44  a  25 

9  33  k     9 

w  28 
14 


»3 

13 


58 
20 

6  37- 

"15  34 

3  15  26 

tS    4  26 

27  22  27 

8  13  55 
22  1.7  57 

I  22  45 

n   5 
2  12 

II   00 

6  4  53 
20  9  59 

5    21-12 


17 
28 


22 
6 

17 
28 

II 

6 

6 

17 
I 


37 

39 
29 

27 

22 

3^ 
15 

33j 
10 

I 


Digits 


f 


o 
I 
o 
I 
I 
o 
o 
o 


5 


ni  25 

n   10 

U    25 


45 

4 

35 

19 

55 

15 
6 

38 
2 

48 


o 

o 

o 

o 

o 

o 

I 

I 

o 

o 


20 

6 

23 

5 
8 

39 
46 

15 

53 
2 

55 
19 

43 

44 

14 
2 

21 

3 

3^ 


ND9 
NA 
SD 

SA 
SD 

SA 

NA 

ND 

NA 

SD 

SA2 

SA6 

NA 

NA 

SD 

SA 

SD 

NA 

SD 

S  A 

SD 

ND 


«S 


18  47 


ViHiblcl 

or 
Inirfib]e 


Set.  Ed. 
InA«fible 
In-^dfible 
Invifibie 
Invifible 
19  17  Vifible 


NAo 


20  48 


Invifible 
Invifible 
Vifibk 
Invifible 

53  Vifible 
Rif.  ecli. 
Invifible 
InvM&le 
Vifible 
Invifible 
Invifible 
Invifible 
Invifible 
Invifible 
Invifible 
Vifible 
(Vifible 


52 


c 
3 


0 
D 

0 
0 

0 
0 
> 

0 
•P 
0 

D 

0 

D 

5 
H 

?) 

0 
0 

I 

0 
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The  Table  of  Eclipfes  continued. 


rear 


Months  and  Days 
D     h     ' 


1733  May 

May 

Nov. 

1 734  April 

oaob. 

i735Mafch 
April 
Sept. 
Oftob. 

1 736  March 
March 
March 
Aug. 
Sept. 
Sept. 

1737  Febru. 
March 
Aug. 
Aug, 

i738Febru. 

Aug., 

1 739  Jan, 
Jan. 

Pec. 

1 740  Jan. 

Jan. 

June 

June 

Dec. 

Dec. 

1 741  June 
Mov. 


2    637 

17  656 

26  444 

10  I    6 
21  22   8 

15   615 

262241 

11  1058 
^01333 

41440 

1  Z36 

3019   2 
242130 

8  1424 

23    544 

18  3    4 

5   4   7 
141248 

2815.54 
7  5  7 
323   3 

13  1054' 

27  16  4 

9  418 
.24  423 
18  2049 

2  1025 

17    8    7 

12  1420 
2721 23 

21  1 1 49 
.  I  21  46 

267144. 


Long.  ])  ILat.     J> 


iL 


Q  22  520     8ND9 

1^  8i7|o32N'A8 
111417,04^  sp 
a  29  16:039  SA 
012390  3ND 
»Ti  3  4  o  4  S  D 
;^i7   8042  SD 


O  2  7 
r  818 

^22  12 

K  2-2  21 

£3     636 

r  2138 

ffRI3  O 
K  27  19 
^1140 
K  II    9 

nR25  59 
TTR  239 

X  1622 

:r  2959 
a  22  14 

SI  438 

-cr  19  2 
1^27  16 

aiM9 
Tcf  819 

^2310 

^   8  20 

So      239 

vf  17  16 

f  2727 
25   I  I  46 


o    iNA 
J  23  SA 


Digits 


f 


20 


or 

ffivifiWe 


3* 


0408  A 
039ND5 

037NA 
17ND 


^055 


17  SD 

0  I  SA2032 

1  i9NA*4 
039NrD 
043NA 
033  SD 
042  SA 
o    I  SA 
021  SD4     8 
037  SD6   22 
042  S  A 
026NA 
oi2.N~D7 
027ND2 

0  iN'A 

1  24  SA 
I  I  SD 
019  SA 
0-39  ND. 
040NAJ5 


Vitible 
35  Rife  Eel. 
Invifible 
Invifible 
Invifible 
Invifible 
Invifible 
Invifible 
37[yifiblc 
Invifible 
Invifible 
Vifible 
Invifible 
Invifible 
Yifiblfe 
partvifi. 
Vifiblc 
Invifible 
Invifible 
4   34lVifible 


2145 


I 


D 
Invifiblfef  0 

Vifible 

Vifible 

Invifible 

Invifible 


6yifible  '  0 


O 

® 

0 
0 
I 

G 

D 

® 
0 
D 

0 
D 

© 

0 

]) 

0 


0 
> 

0 

D 


D 


n  22  i6!o49  SD 
^16  160    I  SA 


10  Vifible 
20  29  Vifible 

Invifiblel  3 
Invifible 
Invifible 
Invifible 
49iVifible 
Invifiblei  0 

Invifible  o 


0 

® 
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^mn^^ 


The  Table  of  Eclipfes  continued. 


^m 


lonths  aiid  Davs 
^         »     h 


?743 


May 

May 

Nov. 

Kov. 

April 

April 

May 

Oaob. 


XUA 


72338 
22 1242 

I  030 
151815 

1 2*2 1  47 

"   554 
6  243 

Odob.  21 1535 

Nov*      41827 

i  951 
15  832 
2413  t8 
to  048 
21 1456 


April 

April, 

Sept. 

Octob. 

March 

Sept. 

Feb. 

March 


H  5   2^    237 


Aug. 
Sept. 
l{^47Januaf.29   252 
-Feb.      13  17   2 


24  344 
101454 

19 1^  5 

32122 


2717x8 

2152050 

82052 

24  928 


iun 


g 


Lat. 


'    .28  II 

ni2  8 
Q1958 

^    453 

^    345 

•^1732 

2  4 
23  4C 

917 
233c 
1^312 

"^  .651 

^  13    3 
'2825 

^1228 


rR  165c, 

r  122 
K  718 
«ll:22  Z6 
:r  2032 
»%  618 
K  2018 

^  13^9 

-  2647 

^1148 
^    943 

a  45 16 


Feb. 

ijuiy 

tAug. 
Aug, 
I748januar.i8i525 

FeK  ^2349 

'July  1^32230*1    238 

July  28  II  34:;:'  1632 

J749  Januar.   7    7  17  <f  28  57 

June  18  21  34  vj'    831 

ij'i-y  3  63^!--- 21  59 

;Djc.  M   8    8  s    214 

'Dec.  ^yi\\Vvo\%    i 


Digit: 


Vifible 

or 
Ihvifible 


s 


649ND 
028NA 

043  vSD 
)  39  S  A 
I  22  SD 
0  7ND 
036NA 
533ND 

0  I  SP 

1  17  S  A 

039  SD 

044NP 
040NA 
0    2NA 


Invifiblc;  i> 
Invifible^  G 
(invifible!  J 
Invifiblc  o 
invifiblco 
Invifible|  » 
inVifible  0 
Invifibl&O 

2 1  30'Vifible  I  » 
ilnvifible'  o 
Jnvifiblej  o 

%  oVifibk  |d 
Invifible  © 
Invifiblej  p 
invifible  © 
iilvjfible® 


o   iND 

0  37Nb'8  41  Vifible 
o  42  N  A'  invifible 

039  SP 6     6 Vifible 

I, .3  SA 


SD 


i 


I  21 

0  5  SA'i942 
121NA 

1  9ND 
o  4NA 
126  S  A 

040  sp 

046SA 
0  4Nb'9 
(5  49NA'4 

o'2NA 
059  SD 

015  S  A 

0  44Mp!4 
0  13  SD7 


Invifible 

invifible 
Vifible 
Invifible 
Invifible 
Invifible 
Invifible 
Invifible 
Invifibl? 
53  Vifible 
38VifibJe 
Invifible 
Invifiblt 
Invifible 
Vifible 
Vifible 


36 


® 

® 
® 

® 
® 


0j 

1) 


4n  lafTt 


® 
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The  T  A  B  L  ^  of  EcUpfes  continuedt 


\ 


>«4i 


Year/ 

1750 


jMortths  and  Days.lLong.  D  I  Lat.     C    I  Digits/.  Vifibic 


r 

c 


D      h 


fW      / 


I 


9 
6 


9 
51 
19 
32 
54 
51 
58 


June  8 
June  22 
Nov.  17  13 
Dec.  I 
Dec.  17 
175 1  May  13 
May  28 
Nov.    6 

Nov.    21 

r 

7752  May     2 
Odo.  25 

1753  April    6 

April  21  19  37 

Sept.  30  21  36 

Ofto.  14  21  ^9 

i754Mar.   12     5  52 

M*r.  26  19  47 

April  10  22  17 


18 
6 
2 

13 

12  43 

9  47 

5  45 

13  59 

6  20 


1755 


I 
22 

13 

9 
12 


J3 
i^8 

31 

45 
12 


175$  Feb. 

Aug. 

I757|J^». 
Feb. 

July 


Sept.  5 
Sept.  19 
Ofto.  4 
Mar.  1 
Mar.  16 
Aug.  25  20  30 
Sept.     8  22  4P 

18  13  48 

14 

7 
19 


7 

^9 
I 

II 


Aug. 


11 

6 

53 


t  2816 
^  II  28 
f  646 
^  21 13 

a     3  22 

^  ^744 
"1  2520 

^  1035 
O  2314 

•U  14  2 
—  2752 
^   1257 

r  19  1 1 
^    3  10 

"R  18  14 

^  1724 
t3     2    9 

'^  ^3  30 
^7  55 
-  5^235 

>^  22    2 

"^  759 
^  13  19 

X  217  4 

X  1058 

nji     252 

a  ^548 

X     O    Q 

-"'■  75' 


015  SD  j6   9 
058  SAj 

122  SDl 
o  3  ND21    6 

123  ND 
051  ND 
128  NAio  8 

044  SD 
039  SA8    j8 
o   6ND 
o  5  SD 

045  SD5    14 

039  SA 

041  ND 
on  NA8 
i2q  SD 
o   2  SD2141 
119  sA 

121  sD 

II7NA 

040  ND 

042  SA;   13 

037  SD 
034  S  A 

o  8NE> 
o  7.NA 

038  SD^  43 
04X   SA 
030  ND(ii  22 
o  49  N  A 
120ND 


_     3  10  45ia  22 ic 
Dec.  29     6  \i\X'  19  S3 
758 Jan.    12  j8  13 '5^    42c|o  oN; 
Jan.   27  >6  37j:s  192J  023  SA 
Jiine  23  20  cc:-^  %i    ill    5   SL 


21  27 


^  -i  2 


I  <  If 


■*-*< 


or 

'Unvifible 

Invifible 

Invifible 

Vifible 

Invifible 

Invifibile 

Vifible  ' 

Invifible 

NTifible 

Invifible 

Invifible 

Rif.  ecli. 

[nvjfible 

Invifible 

Vifible  . 

Invifible 

Invifible 

Invifible 

Invifible 

Invifible 

Invifible 

Invifible 

Vifible 

[nvifible 

Invifible 

Invifible 

Invifible 

Set,  Eel. 

Invifible 

/ifible 
invifible 
invifibje 
Sit.  E;pLJ  J) 
Invifjblel^i 
Invifible!^  j 


0 

0 
D 

0 


D 
0 

1) 
0 
0 

D 
0 
0 

( 

i) 

0 

P 

0 

D 

D 

0 

® 
2) 
0 

0 


'^-  *  * 


3J6 


An   Attzkdjx  fo  tbe 


Vcai 


ABLE  of  Ecliplcs  continued. 

tat:         J>  t  Digits )  VifibL 


Months  and  Days,  f  Long.  1> 

D    h 


1762 


1763 
1764 


/ 

9  4  44 
l8  19  29 

I  19  46 

13    523 
8    2  14 

18    9  35 

I  19  22 
II  9  18 
26     2      2 

23      540 
7   10      2 

22   13,24 

Ofto.  16  10  29 
Ofto.  31  23  43 

)<i0V.     15      2   15 

April  12  17  28 

April  26  15  36 

Odo.  5  20  12 

Ofto.  21,    511 

April  I  22  .15 

25  13    5 
II  47  15 

2022    9 

Sept.   29  19  18 

Mar.    14    5    5 


1 758  July 

Dec. 

1 759 Js^n. . 

Ijunc 

|Dec. 

1760'May 
June 
Nov. 
Nov. 

1761  April 
May- 
May 


Sept. 
Mar. 
Aug. 


'^2745 
itf   8  40 

3  22  55 
2B  2  46 
/  27    29 

n  22  36 
n  I  8 
t  16     2 

t5  H  33 
ni28      3 

a  12  34 

rti  4  14 
O  20  21 

•t  438 
«  3  58 
nii7  26 
^24    o 

«    9  25 

r23 12 

^  13-  28 

«J.27  56 
<V  12  10 
K  18     O 

^33 


015 
040 

039 

O     I 

O      OlB 

052 

020 

044 

038 

I  24 
on 

I  9 
I  27 

O  2 
116 
042 
032 
016 

039 
O     I 

O    2 

°39 
o  4 

042 

041 


3A 

NDI 

NA 

SD 

SA 


ND 
SD 


SD6^  3oVifiblc 


SA 

SD 

ND 

ND 

NA 

SD 
•  SA 

SD 

SA 
ND 
NA 

SD 
ND 
ND|8 

SD 

SD 

SA 


6  41 


o 

4 


47 
35 


i73^ 


•   or 
fnvifible 


r 

c 
3 


1 


Invifible 

InvifiUel 

Set.  Eel. 

Invifible 

Invifible 

Vifiblc 

Vifible 


ID    O 

6    10 

6  42 


10 


Invifible 
Invifible 
Vifible 
Invifible 
Invifible 
Invifible 
Invifible 
Invifible 
Vifible 
Vifible 
Vifiible 
Invifible 
Invifible 
5|Vifible 

7  Vifible 
Invifible 
Invifible 


1 

1765 


766} 


Feb,     8  II  45 

Feb.  24    116 
Mar.  10    I    028 
Aug.    5   41838 
Aug.  19   4    0    o 
Sept.    -31658    o 

o 


1 


o  >^    14032*1  21 18  SD 

o(''J^  17  16100   333  SA 

r   on    01 19  13 N A 

'<f  235332023  21  ND 


an. 


i'eb. 


28  2348 


X    7235X 

rr|:22  30  48 


2050  o 
13    7  19  39! "x   61451 


o  44    I  S  A 

July  25    641  25!  ^(.13  ii'25!o20  36  S 


r.ug.    8.1939   o,    2'7   95 


a 


242 


Invifible 

Invifible 

Invifibk 

Vifible 

Invifible 

Invifible 


Invifible 
Vifible 
Vifible 
Invifible 


O 
D 
0 

0 
D 

0 
» 

O 
O 
D 
G 
O 
D 

0 

® 
D 

O 
D 

O 

o 

D 

© 
D 

® 

Q 

1' 

®| 
0 

D 
® 

» 

G 


JDoSfrinf  /f  the  S?  HtTLM^ 

iS7 

A  T  A  B  L  B   of '.break  of   IJiay»    LaOfufde 

Si^  32I  N.       ' 

\ 

rt   Tama.' 

'     1 
Feb. 

Mjr. 

4 

April 

4 

May 

«     1  . 

June. 

1 

• 

I 

Hi  » 

H     ' 

H    / 

H     I 

H     « 

H     « 

1 

5   '52 

5     13 

4     19 

3      4 

I.    23 

« 

2 

5    52 

5     12 

4  •17 

3       2 

ti     19 

• 

S 

5    51 

5     19 

4     15  2.  59 1 

I     14 

4 

5     50 

5       « 

4     13. 

2    57 

.1      9 

* 

5 
6 

5     49 

5      6 

4     11 

2     54 

»       4 

5    48 

5      4 

4      8 

2 '  .51 

0    55 

, 

7 

5     47 

5246 

2     49 

0    53 

8 

5     46 

5044 

2    47 

0    48 

9 

5     45 

4    59  4       2 

2     44 

0    40 

f 

10 
II 

3     44 

4'  57  4      0 

2     40 

b     ?4 
0     14 

• 

5  •  42 

4    55 '3     57 

2     35 

12 

5    41 

4    53  ;3     55 

2,  32 

1 

13 

5    40 

4'    51 '3     53 

2    29 

5^ 

14 

5    39 

4     50 '3     50 

2    26 

^' 

151 

5     38 

4     48 

3     48 

2     23 

- 

16 

5     36 

4     47 

3     45 

2     19 

? 

■ 

17 

5     35 

4    45 ''3     43 

2     16 

^ 

18 

5    34 

4    43 

3    40 

2     12 

Tv 

19 

5    33 

4    41 

3     38 

2      9 

2: 

OQ 

20 
21 

5    ^2 

4     39 

3     35 

2      6 

0 

rf 

• 

5     30 

4     36 

3     33 

2      2 

25 

OQ 

22 

^     29 

4     34 

3   .31 

I    49 

5- 

f-t 

.  23 

5     27 

4     32 

3     29 

I     56 

.  24- 

5     25 

4     30 

3     26 

I     53- 

« 

• 

25 
26 

3     24 

4     28, 

3     23 

I     50 

^ 

J 

• 

5     22 

4     25 

3      20 

I.   47 

27 

5     21 

4     23 

3     17 

I     44 

» 

28 

5     19 

4      21 

3     14 

I     39 

1 

29 

5'    17 

3     II 

I     33 

. 

30 

5     16 

3    .  8 

I     28 

• 

s 

■  :?! 

')     14              '3       6 

i  ,        ' 

-    i 

359 


•^ff  Ap^bkdix  to  /he 


pw 


Break  of    Day,    Latitude   51*   31!   N". 


P 


en 


I 
2 

3 

4 
5 
6 

7 
8 

9 
o 

I 

2 

3 

4 
5 


7 
8 

9 
20 

21 

22 

23 
24 

!i 
26 

2 


7| 


281 
29 

30 

J»  ■>■  -'T 


321 
36 

40 


44 
48' 

54 
57 


3 

21 

3 

24 

3 

.27 

3 

30 

3 

32 

3 

_34 

-  % 


I)oSirine  of  the  S  p  h  e  r  b/ 


A    T  A  B  t  B    of    the   £nd   of.  Twi-li^V 

Lat.    5i<l  32t  N. 


w 


l« 

•d 

jfnAf 

PENDIZ  /0  /i&r 

- 

]  - 

k  A  T  A  B  L  K  of  i}ie  End  of 

Twi-li^t, 

Lat.  51  32'  N. 

1 

s 

• 

I 

Jul/ 

Abg. 

&p. 

OftoL. 

Nov.  r  Dec. 

H  1 

H  ' 

H  • 

H  » 

H 

1 

a: 

9  54 

8  25 

7  19 

6 

27 

6 

I 

* 

2 

0 

9  50 

8  £3 

7  17 

6 

26 

6 

I 

3 

1 

9  46 

8   21 

7  15 

6 

25 

6 

I 

4 

9  43 

8  19 

7  13 

6 

24 

6 

I 

» 

5 

1 
? 

9  40 

8  16 

7  ti 

6 
6 

21 

6 

0 

9  37 

8  13 

7   9- 

5 

59 

7 

9  34 

8  10 

7  .  7 

6 

20 

5 

59 

8 

t 

9  31 

8   8 

7   5 

6 

'9 

5 

59 

9 

5J* 

9  28 

8   6 

7   3 

6 

18 

•5 

59 

lO. 

r 

9  25 

^   4 

7   I 

6 

«7 

5 

59. 

II 

"  43 

9  22 

8   0 

7   0 

6 

15 

5 

5^ 

12 

II  30 

9  19 

7  59 

6    58 

6 

H 

5 

59 

13 

14 

II  20 
II  12 

9  16 
9  13 

7  57 
7  55 

6  56 
6  54 

6 
6 

»3 

12 

5 
5 

59 
59 

15 
16 

II  8 

9  .  lO 

7  53 

6  52 

6 

II 

5 

59 

II  2 

9  ..  7 

7  50 

6  51 

6 

9 

5 

^59 

17 

10  58 

9   4 

7  48 

6    50 

6 

8 

5 

59 

la 

10  52 

9   * 

7  46 

6  48 

6 

7 

5 

59 

19 

10  46 

8  58 

7  44 

6  47. 

6 

6 

S 

59 

, 

20 
21. 

10  40 

8  .  55 

^  .42 
7  39 

6  45 

6 

6 

5 

59 

10  36 

8  53 

6  43 

6 

6 

6 

I 

« 

22 

10  32 

8  ;  50 

7  37 

6  42 

6 

5 

6 

I 

23 

10  28 

8  47 

7  ^5 

6  40 

6 

5 

6 

2) 

24 

10  24 

8  44 

7  33 

6  39 

6 

4 

6 

2 

25 
26 

10  20 

8  4T 

7  31 

6  38 

6 

4 

6 

3 

Id  16 

8  39 

7  29 

6  36- 

6 

3 

16 

3 

27; 

10  12 

8  36 

7  27 

6  351 

6 

3 

6 

4 

28 

10  9 

8  33 

7  25 

■6  33 

6 

3 

6 

4 

29 

10  6 

8  30 

7  23 

6  32 

6 

2 

6 

5 

.^0 

10  3 

8  28'7  21 

6  30!  6 

2  6 

6 

^' 

10  0 

> 

8  -26 

6  28 1 

6 

7. 

36s 

jf  Tabl2  of  the  Snn^s  Declination  and  Amplitude 

to  every  fifth  Bay  in  the  Second  paft  Leap- Year, 

Latitude  gi^^  32^  N. 


1  S  1.  ?.D(.clin. 

Amplit. 

1      SI?  Declin,  !  Amplit- 1 

i 

•? 

0 

/ 

/ 

0         / 

P 

S 

• 

I 

0 

'/     0            / 

1 

21 

ep39 

36     23 

^"?  I  37?3| 

ft) 

a 

5 

10 

20 
'  19 

I56  35 1"  3 
?-54  331 10 

c 

5 
10 

21 

20 

2.25    35357 

•3*  34-19 

c 

,5|i8 

4231-     I 

• 

'5 

19 
18 

30  32    27 

•5 

• 

201I7 

21 

28.  39 

20 

19  30    20 

' 

25 

I 

I15 

53 

26      6 

£5 

I 

17 

2 

28       6 

13 

39 

22     19 

15 

I 

24     17 

? 

s 

12 

18 

20        2 

> 

5 

13 

47 

22     31 

10 

10 

31 

17      4 

10 

12 

10 

19     48 

c 

15 

8 

40 

14      I 

1  '5 

10 

27 

16    57 

• 

20 

6 

47 

»o   .57 

•    20 

8 

40 

14       I 

— 

I 

_4_ 
3 

51 
17 

7    49 

^ 

6 

50 

II       2 

5     26 

4 

12 

6    45 

5 

I 

42 

2    26 

5 

2 

39 

4     16 

10 
20 

02517 
4^  II 

o|:27 
3335 

6?"44 

1 

■ 

10 

15 
20 

0    42 
ig'iS 

3|" 

I      8 

5|   7 

- 

25 

I 

6 

6 

9    50   , 

.— 

25 

5" 

9 

8  3-18 

8 

43 

14      6 

7 

26 

12      0 

April 

5 
10 

15 

10 
II 

13 

4 
53 
32 

16    19 
19    20 
22      6 

0 

f 

5 
10 

15 

10 
i2 

5$ 
45 
30 

14    27 
17    27 
20    22 

20 

IS 

6 

24    45 

• 

20 

14 

10 

23     10 

— 

25 

I 

16 
18 

34 
10 

27     *7 

f 

25 

I 

15 

45 

25    52 

30      5 

'Z 

46 

29    23 

5 

19 

7 

31    46 

5 

18 

48 

31     12 

s 

10 

20 

*3 

33    45 

< 

10 

19 

59 

33     19 

15 

21 

9 

35    27 

2" 

15 

21 

I 

35     12 

20 

•< 

21, 

57 

36    56 

S    20 

21 

52 

36    47 

— 

*5 

I 

22 

35 

38      8 

0 
0 

25 

I 

22 

33 

38      4 

23 

II 

39  .1^ 

23 

"Z 

39     »o 

5 

23 

23  39    39    1 

5 

23 

22 

39    37 

»M 

10 

23 

29 

39    50 

'   e 

cr 

10 

23 

29 

39    50 

^ 

15 

23 

24 

39    4?     ■ 

15 

23 

24 

39    41 

20   23 

9 

39     *2 

• 

20 

23 

8 

39     10 

25    1% 

44 

38     24 

25 

22 

39  38     iSl 

%  f 


Vol.  I. 


Aaa 


S66 


mi     ■■■ 


mm 


T    A 


B 


L 


E 


Of  the  A  s  p  E  c  T  8  of 

Saturn   and  Jupiter, 

From  i6S2>   to  iSar* 


Dnyi. 
68s  OAober  9. 
683  January  30^ 

683  May  2. 
686  December  231 
686  March  11. 
690  March  8. 

692  June  12. 
69^  December  ^. 

693  April  22. 
69;  Angoft  23. 
696  February  21. 

696  July  6. 

697  SepteoA)er  19. 

698  May  24. 

699  Tanoary  14. 
699  Maith  27. 
699  Odober  11. 
702  May  II  15^  a 
705  Auguft  13. 

707  September  24. 

708  June  3. 
708  July  16. 

708  December  21. 

709  March  24. 

709  November  12, 

710  July  18. 


6 1  va  19- 

^l?VSl  14- 

*  T}^iz.  %  12  #• 
a  1^^  22.  nyf  zz. 

A^ytniyR.  VK  17. 

S  ^  ^  6  R.  It  n  6. 
8  ^  /  14.  V  14  n  R. 

5  ^  4^  21.  K  21  n« 
A  ^  Hf  8  R.  11  8  f«. 
A^Tcf  23.  It23.  miR. 

A^l^  23  R.  l|lfR23. 

D  ^^r  19  R.  It  19111. 

*  b^  20.  %  zo  t* 

*  l?;r  2^.  It  28  ^  S.R. 
ste^x::  2;R.  It  25  i^. 

6  V  6.  42. 

ifi}}  S  to  R.  20  8  •  It  20 
D  ^  R.  18  n.    at  18  qi. 
o  '^  22  n.  It  2^  t^.    . 
n  1^  27  n-  It  27  1IR, 
A  ^  28  n.  It  28^. 
A"^  27  n.  It  27^R. 
Al^  R.  15  ss.  It  15  HI* 
A 1^  22  05.  It  22  ni. 


o. 


1713 


A  Ta^Ie  of  the  AfpeSs  (/Saturn  and  Jupiter,  fc?r.  367 


Days. 
713  February  14. 

713  September  8. 

714  January  z. 

715  Jane  27. 

716  AjM-il  16. 

718  April  23. 

719  July  18. 
722  December  27. 

725  July  13.         ^ 

726  March  il. 

727  May  17. 

728  July  13. 
732  March  8. 

735  December  19. 

736  Augnft'6. 

737  March  8, 

738  January  i. 

739  March  i2« 

742  Augaft  i8<l  8^46' 48'' 

746  February  16. 

746  June  9. 

746  November  26. 

748  February  16. 

749'  ^P"^  II* 

749  Odlober  6^ 

750  February  8. 
75^1  July  26. 
f52  May  26. 

754  06tobei\  18. 
^4  December  18. 

755  AoOTft  14; 

756  April  21. 
762  March  7. 
782  Odober  26. 
802  July  9: 
821  June  5. 


8  ^  24  a.  %H  ^* 

8 IS?  5 mi-  V5HR. 

SK?  iiiirR.  Hlfi  x: 

Ab  19  l!K-  V 19  »• 

A^  I  d&:R.  V  I  n. 

D  1^  27  ^  R.  K  27  0. 

*  b  7  wi*   V  7  «• 

6  %V*  1^3- 4'- 

4cb  18  Hf  R.  V  i8XR« 

i^ip  I  ss.  u  1  qr. 

ab  ijr^  R.  It  15  8. 

A  ^  2$  xs^  R.  K  25  m 
8b6v.  iterfhR. 

Al^  21  b«    If.  21  V. 

Ab  11  n.  n  II  HfR. 

D^yn.   l|:7K. 

0  1^  20  n  R;   V  20  X- 

*t  3ffl-  Vj  «. 

6  a  26*  58'  a6" 

*t  i3iftR.    V  ig  t. 

)ie  ^  8  ^.   V  8  /  R. 

4h^A^•  '4  24/- 

D  t  9  n  1^-  V  9  isr. 

A^  i8niR.  V  18  K* 

A  li  %oT\.    V  20  K  R* 

Aii 2 4^.  V2V- 

8TS^7  ^R.    V7n. 

81^22  ^R.  V22  n: 

Al^  I2HP.    Ki2i9(. 

A1^  18  v.    Vi8nR. 

At  ^3  WR.    '»23flR. 

At  io;r.  K  lo^ftR. 

6^  12   19. 

6  t  18*   22. 

6  WR  J.  48- 

:6T24-  8. 

//.  £.  R.  fijpi(|fi(f  Rctrosnde,  and  S.  Statfonarjr. 
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SEC  T.  V. 

AJlronomicaJ  P^r  e  c  e  p  t  s,  in  the  life  of  the  follow^ 
ing  New  TaSIesy  Jhewing  htm  to  calculate  the 
Equation  of  Timey  Tlanets  Places,  Ingrejfes^ 
Aphelions,  Retrogradations,  EcUpfes,  {both  Parfi^ 
cular  and  General)  Occultations,  Afpulfes,  Tran^ 

Jits,  Immerfions  andEmerfions  of  the  Satellites ybcc. 

for  any  Time  and  Place  propojed. 

PRECEPT!. 

7o  reduce  any  other  Meridian  to  that  of  London, 

&  contra. 

THE  Epochal  or  Radixes  of  the  middle  Motions  of  the 
Planets  in  the  following  Tables,  are  accommodated  to  the 
laft  Day  of  the  Julian  Year  for  the  Meridian  of  London. 

In  th^  Catalogue  of  Cities,  feek  the  Place  defired,  and  right 
againft  it  is^  the  Elevation  of  the  Pole,  the  Difierence  of  Meri- 
dians from  London,  either  Eaft  or  Weft,  as  the  Letters  A  or  S> 
which  fignify  Jdd  and  Subtra^,  denote:  That  Place  with  Jt 
againft  it  lies  to  the  Eaft  ;  and  that  with  S,'  to  the  Weft  of 
London, 

Then  fuppofe  I  am  zt  Rome,  and  there  at  8  o'Clock  in  the 
Morning  it  be  required  to  calculate  the  Places  of  the  Planets 
from  thcfe  Tablej  :  Before  I  can  begin  this  Work,  I  muft  re* 
ducc  the  Time  at  Rome,  to  the  Time  at  London, 

In  the  Table  of  Places  I  find  Rome  lies  52/  to  the  Eaft  of 
London',  therefore^  cfontrary  to  the  Title^  yafo^  52^  from  the 
Time  at  ^Jlme,  gives  the  Time  at  London.  * 

OPERA- 


I    ' 


Aftrmomical  Precepti.  ^6p 


OPERATION. 

> 

Time  at  Rome  8    oo      * 

Difference  of  Meridians  fubt.   o     5a 
Remains,  the  Time  at;  £^ff</(9»  70^ 

•  / 

Secondly^  If  it  be  7  h.  8' in   the  Morning  at  £5^^^,  what   . 
Time  Is  it  then  at  kome  ? 


KM. 
Time  at  London  .         7       g 

Difference  Meridians  add         o    52 


Time  at  Rorm  8    00 

Thirdly^  Admit  at  Liverpool^  when  it  is  there  Noon,  what 
Time  is  it  then  at  Lmdon  f 


H,     In* 

Tvaitzt  Isiverpool  ,12    00 

Di£Ference  of  Meridians  add    00     10 


Time  at  London  12     i  o 

Lafily^  Suppofe  at  London  to  be  12  h.   10' ;  what  Time  is  it 
thcmt  Leverpool  ? 


H.    M.    . 
Time  at  London  12     10  , 

Difference  Meridians  fub.         o     10 


'Time  Sit  Lt'v^rpool  12       o 

Thefe  are  all  the  Varieties  that  can  happen  in  this  Precept. 


B  b  b  PRE- 


9^a|  ^Jirtmomicai  Precefts, 


P  /{  E  C  E  P  T   II. 

Ifo  find  the  Elation  of  Time ;   and  to   reduce  the 
Equal  Time  to  fbi  Apfarent^  &  contra. 

I  have  told  you  in  the  Deputitm  what  the  Equation  of 
Time  is;  and  for  this  purpofe  I  have  Calculated -two  Tables, 
which  you  will  find  in  Page  1  and  3,  of  Vol.  2  ;  The 
firft  Part  is  gained  by  entring  with  th^  Sun's  Phce  on  the 
Head,  if  the  Sun  be  in  the  firft  or  third  Quadrant  of  the  E- 
cliptic,  and  the  Degree  on  the  Left-hand  defcending :  But  if 
the  Sun  be  in  the  fecond  or  fourth  Quadrant,  then  find  the 
Sign  be  is  in  at  the  bottom,  and  the  Degree  on  the  Rtght- 
hand  afcending ;  and  in  the  Pbce  of  ineeting  is  the  firil  part 
of  the  Equation  of  Time  in  Minutes  and  Seconds. 

Secdndly^  With  tl;e  Sun's  mean  Anomaly,  enter  the  Table  in 
Page  3,  finding  the  Sign  on  the  Head,  if  he  be,  in  the  firft 
Semicircle  of  the  Ellipfis ;  that  is,  if  the  mean  Anomaly  be 
c,  r,  2,  3,  4,  or  5  Signs,  and  the  Degree  on  the  I«eft-band 
defcending ;  but  if  the  Sun  (or  Earth)  be  in  the  fecond  Part 
pf  the  Ellipfis ;  that  is,  if  the  mean  Anomaly  be  6,  7,  8,  9, 
10,  or  1 1  Signs,  find  the  Sign  at  the  bottom,  and  the  Degree 
on  the  Right-hand  afcendifig,  and  in  die  Place  of  meeting 
you  have  the  fecond  Part  of  the  Equation  of  Time  in  Minutes 
^  and  Seconds ;  which  is  to  be  added  or  fubtradled  as  the  Table 
dircfts:  Then  if  both  Parts  add,  or  both  fubtrad,  their  Sum  ; 
otherwife  their  Difference  ^according  to  their  greater  part)  is 
the  abfolute  Equation  of  Time. 

Example.     Anno   1728,  N&vemher  5th  Day  at  Noon,  I  de- 
mand the  true  Equation  of  Time. 

Deg.  Min,  Sec.  Min,  Sec. 

Sun's  Place  m      24     24     57     Gives     9     29  -f»  to  =  time. 
Anomaly        4     17     31     00     Gives     5     19  -|-  ^o  =  time. 

Sum     14     48   Add  to  the  E- 

tjual,  or  fubtracl  from  the  apparent  Time. 

Or  otherwife  without  the  help  of  the  Tables,  "you  may  at  any 
time  find  the  true  Equation  pf  Time  thua:  * 
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fej[  VrA.  3.  find  the  Sun*s  right  Afcenfion  td  the  time  pro- 
t)ofed,  and  t&ke  the  Difference  between  that  and  the  Longitude, 
which  Ihail  be  the  firft  part  of  the  Equation  of  Time,  an4  is 
to  be  added  to  the  apparent  Time,  when  the  Sun  is  in  the 
'  fecond  or  fourth  ^  Quadrants ;  but  fubtrailedj  if  he  be  in  the 
firft  or  third.  - 

The  fecond  Part  of  the  Equation  of  Time  is  the  Elliptic  E- 
quatipn,  taken  out  of  the  Table,  Pages  £8,  29,  and  30, Vol.  2, 
whic;h  is  to  be  added  to  the  apparent  Time  in  the  laft  fix  Signs 
of  mean  Anomaly,  aAd  to  be  fubtra&d  in  the  firft/ix  Signs. 

When  thefe  two  Parts  are  of  the  fame  kind,  that  is,  both 
add,  or  both  fubtra£^  their  Sum ;  othbrwife  their  Difference  . 
is  the  abfolutf  Equatipn  of  Tijne,  which  according  to  the 
greater  part,  added  to,  or  fubtradted  from  the  apparent  Time, 
you  will  have  the  Equal  j  but  to  reduce  the  Equal  to  the  ap- 
parent, ufe  the  contrary  Titles.   See  my  XJrqnofcopia.^ 

Example.  Anno  1728,  November  5th  at  Noon^  I  would 
know  the  true  Equation  of  Time  ? 

• 

Deg.  Min,  Sec. 
Sun's  Longitude  in  Degree        234     24    57 
,  Right  Afcenfion  232       2     29 


t»tm^ 


Diflference,  is  the  firft  part  of?     ^    ^^     ^3  ^^^^ 

the  Equation  J 

Elliptid  Equation  add    '  i     19     48  fub. 

■ ■ 

Surh  3     42     48.  , Which  reduced 

into  Time  by  the  Table  in  J^age  6^,  is  14  Minutes  49  Seconds 
4  Thirds,  the  abfoluCe  Equation  of  Time  ;  which  is  to  be 
added  to  the  equal,  or  fubtra£ted  from  the  apparent  Time. 

PRECEPT    III. 
Ta  Compute  the  true  Longitude  of  tloe  fixed  Stars. 

The  Catalogue  of  fixed  Stars  I  have  re£lified  to  tl.e  begln- 
ingof  the  Year  of  Human  Redemption  1727  ;  therefore  3'ou 
have  no  more,  to  do,  than  to  take  the  Prseccilion  of  the  Equi- 
nox out  of  the  Tables,  in  Pages  4  and  5,  Vol.  2,  for  any  Interval 
of  Years,  and  add  it  to  the  Place  of  the  Star  in  theCataU^g^- 
for  Time,  after  1727  ;  but  fiibtraft  for  Time  before,  and  you 
will  gain  the  true  Longitude  of  the  Star  enquired  after. 

•  B  b  b  2  '  ExjTtiU. 
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Example.     Jfino  ty^o^  January  ly   I  would  know  the  true 
Place  of  the  Pleiades  ? 

From  1727,  to  1740,  is  13  Years. 

» 

Deg,  Min,  Sec, 
J  y 2y  Vhce  of  the  Pleiades  Is  O  26  10  58 
,1 3  Year  Motions  add  10     50 

Place  of  the  Pleiades  H    26     2i     48    The     like 

you  are  to  obferve  for  any  other  fixed  Star  In  the  Catalogue. 
And  the  PracelEon  of  the  Equinox  is  given  any  Year  by  In- 
fpcftion.  ' 

P  R  E  C  E  P  T    IV. 

7o  Calculate  the  true  "Place  of  the  Sun. 

1,  From -the  Table  of  the  Sun's  mean  Motion,  write  out 
the  Longitude  and  Anomaly  anfwecing  the  Years,    Months, 

.  Diiys,  Hours,  Minutes,  and  Seconds,  (if  occafion  be^  which 
added  up  feverally,  are  the  mean  Motion  of  the  Sun  for  the  time 
propofed  ;'  remembring  in  Leap-year  after  February  to  take  the 
Days  of  the  Month  on  the  Right-hand  under  Bijfextile, 

2.  With  the  Sun's  mean  Ano;naly  thus  collefted,  enter  the 
Table  of  his  Equation,  with  the  Sign  on  the  Head  (if  under 
6  Signs)  and  the  Degree  in  the  firft  Column  on  the  Left-hand 
defcending ;  btit  if  the  Anomaly  be  more  than  6  Signs,  find 
die  Sign  at  the  Foot  of  the  Table,  and  the  Degree  on  the  Right- 

•  h.ind  afcending;  and  in  the  common  Angle,  or  Place  of  meet- 
ing is  the  Elliptic  Equation,  and  Logarithm  of  the  Diftance  of 
the  5un  from  the  Earth  anfwering  ;  which,  according  to  the 
Title,  added  to,  or  fubtrafted  from,  the  mean  Longitude  of  the 
Sun  before  found,  will  give  his  true  Place  of  the  time  propdf^d  ; 
ever  obftrving  to  find  the  Equation  and  Logarithm  anfweribg 
the  mean  i\nomaIy,  as  has  been  (hewn  in  Page  299, 

Example,  Let  the  Sun's  true  Place  be  required  on  Jprll  7, 
1740,  at  Noon? 


OPE- 


\4fironmicai.  PreceptsL 


373 


Equal  Time. 


1740 
jfprjl  7,  B 

Mean  Mot. 
Equat.  add 

Sun's  Place 


G  PER  A  T  ION. 


Long.  0      Anom.  O 

s  «    I     ns.  «   »   n 


9,20  17  io6  II  ^i  48If       60    oL.L.    o    - 
\    6  35-373    6^5  2oGiViB  -      120  14771    ^ 


// 


026504719  18  27     8 
I  49  35 


O   28   42   22tL.  5.002429 

Log.  €  a  O  anfwering  the  mean  Anomaly. 


477 
What27  08      3446 

Anfwtr     54     1 82 1 7  to 

be  added  to  the  Log.   of 

9  S.  l8^  makes  the  true' 


Example  2.  Let  the  Place  of  the  Sun  be  required  on  Anm 
1740,  Auguji  29  at  36'  4j5n  pafl:  8  o*Qock  in  the  Morning  at 
London^  Equal  Time  ? 

O  P  E  R  Ar  10  N, 


Equal  Time.  I    Long.  ©  |  Anom.  O 


-^«w  17409  20  17   106 
Aug.^%yB^Jf.^J      j2  277 

49  17 


*/ 


Hours  20 
Minutes  36 
Seconds      46 

Mean  Mot. 
Equat.  Sub. , 


29 

2' 


II  51 

27  3' 

49 
I 


48 

45 
2 


Q 

ff 

• 

If 

60 

0 

L.  L.  e 

Give 

0 

42 

»933i 

What' 

14 

21 

62x3 

Anfw. 

0 

10 

25544 

5  18  40  252  10  14  21 
I  48  4;  L.  5.002586. 

Sun's  Place'  J5  16  51  44} 


This  Proportional  Part 
is  added  to  the  Equation 
of  2  S.  . 10^^  and  the 
Sum  i^  48'  46'',  the 
true  Equation. 


Example  3.  Let  the  Place' of  the  Sun  be  required  3949 
Years  before  Chrift,  on  the  17th  Day  of  Aprils  under  the  Me- 
ridian of  Babylon  at  Noon, ,  that  being  the  fuppofed  Time  of 
ther  World's  Creatioh. 

In  order  to 'calculate  the  Places'  of  the  Planets  to  any  given 
Time  before  Chrift,^  fubtraft  the  Motion  anfwering  to  as  maViy 
Years  as  will  bring  in,  or  exceed  the  Number  of  Years  intended,  . 
from  the  mean  Motion  anfwering  to  the  firft  Year  of  Chrift. j^ 
and  to  the  Remainder  add  the  Motion  of  fo  many  Years  as  will 
make  up  the  Complement  of  the  Number  of  Years  you  fub- 
trafted,  to  the  given  Number  of  Years  before  Chrift.  As  in 
this  Example,  40+  x'  =  51  fub.  from  4000,  leaves  3949. 

•Or 
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Or  (iibtrafl  the  mean  Motion  from  the  firft  Year  of  Chrift, 
which  anfwers  to'th^  given  Numfabr.bf  Years  before  Chrift, 
'having  regard  whether  the  Year  be  BiffextiU  or  Common  ;  and 
then  to  fubtra£l  tbe  Motion  of  a.  Day  more  from  the  T«ft»  as 
you  may  fee  by  the  Examples  following. 


Equal  Time,  i      Long.  © 


40 

XI 

• 

Radix  3^49 
Jf.  i7,Com. 
XM.3h.14*. 

Mean  Mot. 
Equation  add 

Sun's  Place. 


). 


Anom.  o 
'    S.     »-    ' 


ic 

2C 


4nnoChr\ft.  j|  9  7  53 

4000  Years,     i  :  00  13 

AnuCb.  40Q0  «  7  39 

ilO   o  o-  18 

ir  29  20    38 


5c 


s 


7 

IS 


18 

7 


36 
59 


ID 


29 

a© 


53 
*3 


40 

20 


8      9    40    20  fub. 
ti-    29     36      8 

"     ?9      9      5      . 


8 
3 


8 
»5 


II     22 


54 
II 


27 
531- 


II     23 


6     20 


25 

33 

27 

34 

7 

59 

II 


24    ox 


By  which  it  appears  that  the  Sun  did   not   enter  jlrUs  till 
about  the  24th  Day  of  Jpri/y  at  the  Creation. 


Or  you  may  Work  thutl 

S.  Deg.  Min.  Sec.  S.  Deg,  Mtn.  Sec. 
00     22    40     00,11     00     10    00 


00 
00 
ir 


6 

00 
29 


48 
18 

49 


00 


Years. 
3000 
goo 

40 

.9 
5949  Motion 
I'Year  Xt. 

Rem.  8       8     17     44 

Sub.  one  ETays  Motion  59       8 

Radix       '     "8       7     fS  ,  36 


II 


811 

18111 


21 
29 

29 


3 

36 

.39 


00 
8 

SI 


no     20     58     59  fub. 
6     29    53    40  from 


24 
59 


41 
8 


8      8    25     3| 


as  before 


So  Ms  needlefs  to   proceed  any  further;  for  the  Sun's  Place  will 
b^thc  fame  as  was  j'jft  now  found,    K  23°  6'   2o'^ 


P  R  E- 


V  • 


■  t 

PR-fiCEPT   V, 


tTi 


To  Calcuhte  ibfSuri^  Ligrefs  into  any  of  the  twelve 

In'  order .  to  •  make  this  Work  as  (hort  s^nd  plain  as  poffible, 
I  have  her^  underneath  g)ven  the  EUiptlis  Equation  when  the 
Sun  enters  ev^ry  one  of.  the  12  Zodiacaf  Signs  for  the  Year 
1728,  which  are  to  be  added  or  fubtra^led  to  or  from  the 
Sun's  mean  Longitude  of  any  given  Year,  the  Sum  or  DifFe- 
rence  fubtraSed  from  the  Number  of  the  Sign  you  are  feek- 
ing  the  Sun^s  entrance  into ;  and  from  that  fubtraft  the'qear- 
eft  lefs  l!)ay,  Hoirry  Minute,  and  Seco^xfc,  in  the  Tables  df 
mean  Mbtidri,  and  you  will*  fpeedily  gain  the  true  time  of 
the  Siin's  Ingrefs  into  the  fame  Sign;  as  the  following  Exam- 
ples Will  make  plain.  -  » 

^be  %i:bk}6J  Elliptic  E^uation^  when  the  Sun  enten 
,   into .  each  Point  of  each  Sign^ 


Deg.  Min*  Sec»    . 

/^    o    4a    39   .^**^ 

K     ^     3^    4'     ^^^ 
€p     I    54    55    add 


Q     I  ,  48     3i     add 
ji     t     12     41     add 
1728 {   ^':^    r6'5a,add 


^     ' 


Si     O  43  40     fub. 

1TK     I  32'      6     fuB. 

k^  "t  55  20,   fufr.j 

nt'    X  47  31     fub.  ' 

t      X  ii  17     fub. 

\>f    o  16  25    fulj.y 


be 


V^vy     o      10     'j.^     lUD.x 

Example.  Let  the  true  Time  of  the  Sun's 
jTequrred,    4nn^  IJ^^^ 


1^ 

2  s 

<Q    G 

JO  g 

CO  .<Ttr^ 


Ingrefe  fnta  ^r/Vi 


'•I. 


1 1 


*n)e 
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^  W^rk  Jtaneb  thus  : 

Arm  1728,  Sun's  Mean  Longitude  9    20     11  43 

Equation  add              I     54  55 

Sum  Sub.          9    ji*      6  38 

W  torn  Aries      12      o      o  o 


Rem.                2  7    53    42 

Marcb  8,  BUText.  fub.  2  7       i     26 

Rem.  51     56 

Hours  21  fub.  51     45 

Rem.'  II  Thirds. 

Minutes  4  fub.  9     5 1 

9  _ 

JKem:  /        Q 

Seconds  28  fub.  i        9 


By  which  it  appears,  that  the  Equal  Time  of  the  Sun's  En- 
trance into  tl^e  EquinoSial  Sign  Y  at  Lmdm  1728,  is  March 
8  Days  21  Hours' 2  Minutes  28  Seconds.  At  which  time  the 
Sun's  mean  Anomaly  is  8  S.  19  Pegrees  52  Minutes  5  Seconds, 
which  gives  the  Equation  of  Time  7  Minutes  20  Secopds,  to  be 
fubtradted  froni  the  Equal  Time  8  Days  2i  Hours  2  Minutes 
28  Seconds  :  Therefore  the  apparent  Time  of  the  Vernal  Equi- 
nox is  March  8  Days  20  Hours  56  Minutes  28  Seconds. 

And  if  any  Gentlemen  that  is  Qualified,  and  fitted  with  pro- 
per Inilruments,  did  obferve  the  fame,  I  do  not  at  all  doubt 
but  that  the  Event  did  very  nearly  anfwer. 

And  after  the  fame  manner  have  I  found  the  Equal  Times 
of  the  Sun's  Ingrefs  2X  London  to  be  as  follows,  with  the 
n^ean  Aponiiily  at  th^  fame  T^Qie.     .  ^ 


1728 


j^jh^mmt^  Pteetpn, 


-> I  I 


X728( 


Feb. 
March 
April 
may 

une 

ufy 
Jug. 
SipteOk. 

Nfvem. 

KD^cem, 


■o 


D,  inL»  4sv  J. 

7  vy  %s  ^f' 

8  2t     4  28 
8-;io     9  o 

9  ;ii   »  i$i: 

9    20t    20    ..  O 

W  '  7  22  ^9. 
IJ    13  JO  49c: 

£l     16    44    /!$.: 

i^;*i2;  Kf    2^ 


(  • 


9( 

m 

7 


«f.  a  M  s/ 

6»  21     4  30 

7  -ao^  if>  24 

8  19  52     5 

•9  19  58  24 

10  20  34  II 

11  21   29  58 
^  o  22  30  24 

I    23  18   46 

3   5t3   34     3 

4    22    57    45 
5.    22       2    49 


/Jani 
Feb.     , 
March 


^9 


I  Sebtfftt. 
\\/unb\ 


I 

10 
II 
ri 

ijf 
ti 

ro 
10 


II    ^5  25:0  6nteft  ;jj. 

it   14  1^ :-:.       5^ 

2  S3  10              V 

r$   57  a         .     O 

IS   i9  *4              n 

z    7  42 

13   10  33 

r9   19^  2*  ' 

IS   T4  & 

n  33  17 

18  20  o 

6   33  43 


6  21     3  27     . 

7  2t)    IS  -21: 

8  19   SI     i 

^  19  57    ^9 
i^  20   33     g 

II  2i  &  St- 

p  22  29.  18 

1  23  17   4t 

2  i'i  40  S^ 

3  23   33     o 

4  22   50  41 

5  22      I   47 


March 

April 

May 


tJZO 


une 


Aug. 

Septem. 

OS^ob. 

Novem. 
\Decem. 


8 

7 

9 
8 

9 
10 

II 

12 

II 

12 

II 

10 


17     5    17©  enters  ;s;     6 

7 
8 


844 

8  4a  00 

5{i  45   51 

2  47   00 

7  56  00 

18  S9  ^o 

I  7    18 

21  3   oo 

4  22    19 

00  10.  CO 

12  23     25 


K 

So 

a 


>  9 

'TO 

n 
o 
4 
2 

3 

4 
5 


21 

20' 

}9 

19 
20 

21 

22 

23 

23 

23 

4-2 

22 


2    26 


U 

49 
56 

32 

?7 

2g 
16 

49 
31 
55 

GO 


.19 

5» 
16 

oo- 

47 
13 
36 
48 

'S7 

41 

46 


Cc  c 


By  ^ 
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By  reafon  of  the  Motion  of  the  Earth^s  Aphelion  and  Node^ 
the  Elliptic  Satiation  is  never  die  iame  again  when  the  Sun  en- 
ters the  fame  Sign,  CfT^.'  for  by  Calculation  I  have  proved  that 
in  72  Year^itimey  thedi^^oe  of  the  Equation  in  thd  fame 
part  of  the  Orbit,  is,  as  is  here  let  dowiL    ** 


When  ©  cntcn 


(^ 

2 

K 

I 

V 

0 

W 

0 

n 

2 

SB 

2 

1  a 

2 

m 

I 

A 

0 

ni 

0 

* 

I 

lb* 

2 

•  •  • 

.  ExampU*'  I  demand  the  time  of  the:  Sun's  Ingrefs  into  the 
Tropical  Sign  Capricorn^  -^ww  1740  ?  (Firft  1740  —  1728  = 
12  Years  ?/    ,  ■         '        ^ 

Thea  fay,  As  72  Y  :  2  Min.  30  Sec^  :  -M2  Y :  25 Seconds. 
This  is  to  be  Ridded  to  the  Elliptic  Equation  of  the  Year  1728, 
16  Min.  25  Sec,  in  Capricorn^,  and  it  makes  i6;Min.  5oS!ec* 
for  the  Elliptic  Equation  in  Capricorn  for  the  Year  1740, 


Nmv 


V 
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§ 

4  •  •  * 

Now  the  Operation  Jland  tl;fus: 


579' 


S.  Deg.Min.Sec. 

jtnm  1740,  Sun's  Longitude    9     20     17     10 

Equation  for.  1740  fub.  -   |6    .50 


f 


.4»^ 


Rem.  fub«      9     ::^    00    20 
From  fep.    '   9      00      o 


•    Rem,           ,11 
JD#r.  9  Bif}extile  fiib.    1 1 

9 
9 

59 
3 

40 

♦5- 

-  f       •       ... 

Rem. 

Hours  22  fub.    . 

« 

• 

•55 
54 

55-  :           ■ 

13  t  ,>  •  ,.. 

.   Rem.    ' 

Minutes  41  fub.  r 

• 

I 
I 

42  7%irds. 
41  •  2 

Rem. 
Socpnds  23  fub. 

• 

58.  Feurtbt. 
56    40 

Rem.  ^ 
Thirds  32  fub. 

• 

I     20 
1     19 

Rem. 

Fourths  25  fub. 

• 

/ 

I 
1 

Rem.  o 

By  this  Calculation  it^appears  that  the  Sun  wjll  enter  Capricorn 
Anno  1740,  at  London^ '  December  9  Days  22  Hours  41  Minutes 
23  Seconds  32  Thirds  25  Fourths,  equal  Time,  the  Anomaly 
at  that  Time  being  5  S,  21  Degrees  50  Minutes  44  Seconds, 
which  gives  the  Equation  of  Time  i  Minute  7  Seconds  to  be 
added  to  the  equal  Time,  which  makes  the  apparent  Time  of 
this  Solar  Ingrefs  on  December  the  9th,  22  tlours  4!  Minutes 
30  Seconds  32  Thirds  25  Fourths. 

Example  2.  I  demand  the  Sun's  Entrance  into  flR  16  De- 
grees 26  Minutes  25  Seconds  Anno  1741  ? 

In  the  beginning  of  this  Precept  I  have  (hewn  how  to  find 
the  Sun's"  entrance  into  the  12  Si^ns,  and'thofe  Equation  in 
Page  376,'  arc  adapted  purely  for  thofe  Points,  {o  that  in  any 

C  c  c  2  other 
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othtrpart  of  the  Ecliptic  that  Method  will  tiot  do; 'therefore 
in  this  Cafe  it  is  beft  to  coafidbsr  iMtwem  wisatr  two  Days  at 
Noon  the  Sun  wHl  (apparentty)  be  in  fuch  a  Degree  as  is  re- 
tquircd,  which  in  this  Cafe  I  hnd  to  be  fome  Time  between  the 
28th  and  29th  Day  of  lAjfi^^  at  Noon:  On  which  Days  Cal- 
culate the  Sun*8  frue  Place  by  Precept  4,  itiiok  *he^h  Dfty 
of  Jugu^  at'  NiiDn»  I  find  to  be  «Jt  15  Efegrees  47*  Minutes 
24  Seconds,  that  isr,  jg^Mnrates  i  Second  fliort  of  iJR  16  De- 
grees 26  Minutes  25  Seconds,  the  Point  of  the  Ecliptic  fought ; 
^nd  on  the  2^  Day  art  Ndbn,  hie  Pface  is  1%  16  Degrees 
45  Minutes  39  Seconds,  the  Sun's  Diurnal  Motion  is  now 
58  Minutes  15  Sedoods.  Now  fay,  if  th«  Diurnal  Motion 
58  Minutes  58  Sfecoiids  gires  24  Hours^  :  ^ 

What  will  the  Diftance  39  Minutes  i  Seeond*,  from  the  28th 
Diay  at  Noon  give, 

Jnjiver,  16^  4'  45'^    Seethe  Work. 

If  the  Sun*&  Diurnali  ^lotion -C.  A,  00  58  '  15  LL   871 

Give  ^24  00     00        3979 

Wliat  will  the  Diftance  give    .  00  39    01  '      1869 

Anfwer                                  /  i4  4    45      .  5719 

ThQ  abo\(e  Proportion  fuppo(ii$  the  Sun  to  move  equally  all 
the  24  Hours,^  but  becaufe  ijt  doth  not  fo^  what  comes  out  will 
fcarccly  eyst  be  the  true  Anfwer,  therefore  to  the  Time  there 
found,  Cal9ulate  the  true  Place  of  the  Sun,  and  you  will  find 
.it  to  Vet?|^  16^  26^  32^%  that  is,.  7**  too  much  for  the  given 
Place ;.  fo  that  the  exaft  Time  that  the  Sun  is  in  WR  16^  26 » 
as*''  is  ^ugujl  28  D.  16  H.  2I  P  M. 

F  R  E  C  E  P  T    VI. 

^0  Cakulate  the  'true  Place  of  the  Mo9n^ 

/  .  .  . 

1,  By  Precept  the  4th,    find  the  Sun's  true  Place,  to  the 
'  given  Time.  .  , 

2.  In  the  Tables  of  the  mean  Motions  of  the  Moon,  write 
out  her  Longitude,  Anomaly,  and  Node  j  to  the  Year,  Month, 
Day,  Hour,  Minutes,  and  Seconds  giveP)  add  the  Motions  of 
Longitude  and  of  Anopialy  ietD  two  feveraj  Sums;  bud  the 
J^ode.  (becaufe  it  is  Retrograde) ^muft  be  fubtrafl«d;  that  is, 
fyb tract  ttbg  Motions  gf  Days,  Hours,  Minutes,  and  Seconds, 

from 


ji/hMMiicai  Tr$cepli.    ,  jS  i 

ffooi  4ie-  shfctii'  Modoti  anftveruig  tfac  %\yt^  *f tar;  and  tfaw 
yd*  wSii  iMft  flier  middle  Mataons  of  the  Modn  cotlf€l^  to  the 
given  Time. 

3^  Wtih thtf  «mi  Aiioin%  mfeer  tfas  Tjbleof  t%  Uiopn's 
Elliptic  Equation,  in  Pages  51^  52,  and  53.;  and  tdpe  out  the 
E^MitiwianA  Logairidim  oE  hsr  Diibace  fr^om  the  Eartli,  (as  I 
hinreflhewaiAth^cf  the  A»)takmgd)e  proportict^al  Parts  to 
the  Mifiittes  atvt  JScconds  of  her  floean^  Aaomaljr  f  and  (aiccord* 
iag.  t»  the  Tkle  of  the  Tafaie)  the  £i|Ufl4k)n  a4del  eo,  or  iiilv 
traded  fnna  the  ineaM  L^ngmfik  aiid  Afi6nu^^  giye^herPbce 
firft  Equated. 

4.  From  the  Crft  Equated  Pkoeof  die  M^on^  iubtr&dlthe 
SttA'is  true  Pkce  ^  the  Sefnfaie  k  the  Difbnce  of  theMooft 
fr^n^  tfe  Sum ;  which  dottUe,  and  with  the  double  Diftance  en- 
ter Uie  Table,  Pages  54,  55,  and  tab  out  the  Ibfoon's  Reflec* 
Dtoo». '  wlAch  (accovdsc^  to  its  Titib)  aftply  to*  the  Equated  Ano» 
maly,  and  it  gives  you  her  Anomaly  corredled.  Alfo  with  the 
Diftance  of  the  Moon  from  the  Sun  take  out  of  the  &me  Table 
the  Logaritfantof  the  Chmrd  tf  Emehm :  Or,  to  the  Logarithm 
of  the  Di3incc6r  of  (ihe  Cirtlt  cf  EveStim  3.6404;^  ;  add  the 
Sine  of  t&e  Diftance  of  the  Moon  ixcnxL  the  Sun,  rejediing  Radius, 
Is  the  Logarithm  of  the  Chwi  of  EveSim ;  whfcb  reftrve^ 

5.  To  find  the  Synodical  Anomaly  ;  the  Moon  paffing  from 
tie  CoDJiuiffctQR  or  Oppofittoii  of  the  Soa  ea  the  Chiadrature^, 
the  Cofhplement  cf  the  Diftance  of  the  Sin^  and  Moon  toa- 
Quadrant  is  to  be  added  to  the  Correft  Anomaly  before  found. 
But  from  the  Quadratures  to  the  Conjunftion  or  Oppofition, 
the  Excels  of  the  Diftance  of  the  Moon  from  the  Sun  above  a 
Quadrant,  is  to  be  fubtraded  from  the  Correft  Anomaly ;  and 
the  Sum  or  Difference  is  the  Synodical  Anomaly. 

6,  From  the  Longitude  of  the  Diftance  of  the  Moon  from 

the.  Earth,  (found  by  the   3d  hereof )  fubtradl  the  Logarithm 

>    <rf  the  Chord  of  Eve^ion  ;  and  to  the  Refidue  add  the  Radiu*:, 

the  Sum  is  the  Tangqnt  of  an  Arch  ;   from  which  reje3  45^. 

Then  fay,  •      , 

.    .   As  Radius, 

To  the  Tangent  df  the  remaining  Arch ; 
So  is  the  Tangent  of  ^he  half  Synodical  Anomaly.   ,  *- 
To  the  Tangent' of  an  Arch^  whofe  Difference  from  the 
half  Synodical  Anomaly    is  the  Jngle  of  EveHion  ;  which,  '\\ 
the  Synodical  Anothaly  were  lefs  than  fix  Signs,  it  fubtracls  j 
if  more,  it  adds.    . 

7.   If  the  Reflexion,  and  Evefilion,   both  add,  or  both  fuh- 
U^Q.  thsxt  Sum  j  ctherwifc  their  Difference  ^ccordin?,  to  tlie 
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greater  part, -is  the  fecond  Eifuatioii;  which  added'  to,  or 
fabtraded  from  the  Loxigitude.  of  the  MooslBiA  Equated^ 
gives  her  Longitude  in  her  Orb. 

'  8.  To  fin4  the  Moon's  Latitude,  and.RedmSiofi  fnim  her 
Orbit  to  die  Ecliptic. 

r.  With  the  doubk  Diftance  of  die  Modn  foin  the  San, 
enter  the  Tkble,  Page  56,  and  there  take  out  the  Equation  of 
the  Moon^s  Nodes ;  which,  (according  to  its  Tide)  sulded  to, 
or  fubtraAed  from  the  equals  Place  of  the  Node,  gires  the 
true  Place;  which  fubtnuSed  from  the  Moon's  Longitude  in 
her  Orb,   leaves  the  Argum<ent  of  Latitude. 

2.  With  the  Diftance  of  the  Moon  from  the  Sun,  take  out 
die  Excefs  of  the  Moon's  Ladtude  above  5  Degrees,   in  Pagi 

57  ;  which  added  to  5  Degree»  (always)  gives  the  Angle  of 
the  Moon*s  Orb  ahd  Ecliptic  at  that  time. 

Then  for  her  Latitude,  by  Trigonometry,  it  will  always 
hoU* 

As  Radius, 

To  Sine  Moon's  Diftance  from  the  ncareft  Node ; 

So  Sine  of  the  Angle  of  her  Orb  with  Ecliptic  at  that  time. 

To.  the  Sine  of  lier  Latitude.  .  Which  is  North,  if  Argu- 
ment of  Latitude  be  lefs  than  6  Signs ;  but  South,  if  more. 

3.  With  the  Argument  of  Latitude  enter  the  Table,  Pages 

58  and  59,  and .  take  out  the  Redu£tion ;  (according  to  its 
Tide)  being  apply'd  to  the  Moon^s  Orbit-place,  gives  her 
Longitude  reduced  to  the  Ecliptic. 
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BxampU.  Aim  1740,  L?t.  the  place  of  the  Moon  in  Lon- 
gitude and  I^titudi  be  iei\v.atAJfrU  7  dt  Day  at  Noon  ? 


Fo^tbe  Mwrii  Latitude ^^  and  Ecliptic  Place. 

Widi  the  Diftance  of  the  Moon  from  the  Sun  8S.  20  Deg. 

18  Minutes  33,  enter  the  Table,  Pag^  $7*  and  you  will  find 
Angle  of  the  Moon's  Orb  above  5  Degrees  to  be  17  Minutes 
6  Seconds  ;  which,  added  to  5  Degrees,  make  5  Degrees 
17  Minutes"  6  Seconds  the  Obliquity  of  the  Moon's  Orb  at  that, 
time,   and  the  Moon's  Orbit  Place    9  S.  18  Degrees  24  Minutes 

19  Seconds,  which  fubt raft  from  Place  of  the  South  Node  9  S. 
17  Degrees  ig  Minutes  32  Seconds,  leaves  I  Degree  4  Minutes 
47  Seconds,  the  Moon's  JDiAance  from  the  neatcft  Node, 

Tiif/e  f kings  being  known,  jay. 


As  Radius 

■   D'g.Mk 
gt)     00 

,.S«. 

CO— 

lo.oooooco 

ToS.   P  from  e. 
So  S.  Obliquity 
To  S.  Latitude  S.  A. 

I       4 

s    17 

0       5 

47— 
6— 
58- 

8.2751549 

8.9643001 

7.1394610 

\ 
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With  the  Argmnenti  of  Latitude  6  &*.  f  Dijgrlt  4  Mrmnet 
42  Secondsj,  enter  the  Table,, \P^r  58^  and  t»fct  out  th^j^e- 
dudioAJS  Sectm^  \  w\iidiy  (accwiliiig  to  i^Tkle)  fmfamfib 
from  the  Moon's  Orl^  Place  9^;  f  &  Dsgrea'  24.  Minmits 
19  Sicoudsl  gives  her  EcFptic  Place  9  51*  i^J^^r4es94Ji4iMU$^ 

/^Seconds, 

»  "  »   ■      - 

Example  1.  Let  theiMooirfs  l^lace  befonghtbii^^gTi^a^ 
2  Mmtfs  paft  4  oXlock  in  the  Morning,  Jkmi^jfi  I 


Equal  Timc^     Long.  >    ^ 


Hours  16 
Minutes  2 

Mean  Mot. 
Equat..  add 

Q  Equated 


Anom.  i 


jQj  I  26  27^  4€|3-  3- 4Br  50 
5  »  15  55  48  ii  42  ^ 
3I        8  42  3<^.  2    7 


7* 12  2g 

9  12  2b 

.    8  47 

5     3  3l^  21410  20  47  092  20  siS^    9 


3 


i 


o^ 

*■»••»< 


3     2  09 


II  20  12 
ji  10  24 


8 
i6 


i4* 


7 


5    «>  3P  331 
©  Place  fub.  5  16  a6  2 

Dift.  Da© 
Double 

2d  £qu.  fub. 

J  in  her  Orb 
N.  Node  fub. 

Argu.  Lat. 

Tr.  Ltt.  ])  N.  A, 

Rcdua.  fub. 
Eclip.  Place 


310  23 
^He/Jut. 


49  18 

III  36 


10  23  36  42 
2  20  12     8 


5     6  38  16 

2  2i   33  21 


8     3  24  34 
J  28  17  45 


Add 


35  »2 


2  21  33  ax 


Log.Di.Qir.E.  3.640432 
5.  D  a09'47'5*"9-»3o8«6 

Log.  Ch.  Ev;  2.871 31 8 

Log.  D  a  @    5  023  790 

uiJ9{*J5'5'''  12.152472 

c.  45     o  o  fubc* 


IS 

4 


4  55 

57  46 

3  ^7 


t-44  35     5-  9  9957043 
t-sS  i7.43:»0  2«9*038 

^-S7  55  2410^290^1 
Ev.o  12  19  add 
Re.O  12  36  fub. 
2dEqcoi7fub. 


5     ^  34  591 

For  the  Moons  Latitu^  and  'Ecliptic  Place. 

With  the  Diftance  of  the  Moon  fro^  the  Sun  11  S.  20  Deg\ 
12  Minutes  %'Secondsy  enter  the  Table,  ,Ptf^^  57,  and  it 
gives  the  Angle  of  the  Moon's  Oi:b  with  the  Ecliptic  above  5 
Degrees  27  Seconds  ;  which  added  to  5  Degrees'  makes 
5  Degrees  o  Minutes  27  Seconds^  the  Obliquity  of  the  Moon's 
Orb  ^  at  that  Tin:^^.  And  thtf  Place  of  the  South  Node' 
b  5.  2 1  Degree  3 1  'Minutes  2 1  Seconds  fubtradled  from  the  Moon's 

Orbit- 


J 


r 
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Orbit-place    5  S,  6  Degr.  34  Min .  59  Seconds,  leaves  2  S. 

15  D6g.  4  Min.  55  Sec.  the  Moon's  Dmance  from  the  nearef^ 
Node. 

•  \ 

p 

Nvw  for .  the  Latitude^  fay^ 

Dig.  Min,  Sec, 
As  Radhis  90    00  00 — 10.0000000 

TeS.  of  Dift.  ^50  75      4  55 —  9.9871097 

SoS.Obliquity  of  herOrb  5*     o  27— -  8.9499447 

To  S.  Latitude  N.  A.  4    57  46—  8.9370534 

Laftly,  For  the  Ecliptic-place. 

With  the  Argument  of  Latitude  2$.  15  Degrees  4  Minutes 
55  Seconds  enter  theTable,  Page  59,  and  take  out  the  Redudtioa 
3  Minutes  17  Seconds,  ivhich  (according  to  its  Title)  fubtraded 
from  the  Moon's  Place  in  her  Orbit    5  S.  6  Degrees   38  Min. 

16  Seconds,   leaves    5  S.     6  Degrees  34  Minutes  59  Seconds, 
the  Moon's  Place  reduced  to  the  Ecliptic. 

PRECEPT    VII. 

7d  find  the  true  Time  of  the  ConjunBion  or  Oppofi" 

tion  of  the,  Sun  and  Moon. 

This  may  be  performed  three  feveral  ways. 

1.  By  the  Logiftical  X^Qgarithm. 

2.  By  the  Table  of  Lunar  Afpe£ls  in  Page  67. 

3.  By  the  Table  of  the  mean  Hourly  Motion  of  the  Moon 
from  the  Sun  in  Page  65  ;  which  Method  is  this. 

With  the  Epa^  for  the  given  Year,  find  the  Day  of  the 
New  or  Full  Moon,  as  has  been  (hewn  in  Page  297  ;  to 
which  Day  at  Noon  compute  the  true^Place  of  the  Sun, 
and  the  firft  Equated  Place  of  the  Moon.  If  thefetwo  Places 
be  the  fame  Sign,  Degree,  Minute,  and  Second,  then  have 
you  the  true  Time  of  the  New  Moon  ;  Or  if  iheir  Places  dif- 
fer juft  fix  Signs,  then  have  you  tjje  true  Time  of  the  Full 
Moon:  But  if  their  Places  differ  at  Noon  (as  moft  common- 
ly they  do)  Cibtra<ft  the  leflcr  Place  from,  the  greater,  and 
with  this  Difference  enter  the  Table,  Page  65,  and  lee  how 
many  Hours  ^nd  Minutes,  or  Minutes  and  Seconds  of  Time 

Ddd    .  the 
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the  Diftance  of  the  Sun  and  Moon  anfwers  to :  >  wbich^  if  the 
^Sun's  Place  at  Noon  was  more  than  the'Mpon^s  firft  Equaled 
Place,  then    this  Difference  in  Time  mult  be  added  to    tbc 
Day  at  Noon  above  found  by  the  Epaft ;   but  if  the  Moon's 
Place  exceeds,  the  Sim'$,    then  are   the  Luminaries  paft  the 
Conjunction  br   Dp{>ofitioh :  '  Therefore    you    muft    fubtra'£i 
the  Time  found   in  the  Table  from  the  Noon  of  that  Day  ; 
and  this  Sum  or   Difference,    is    the  fuppofed   Time  of  tbe 
New   or  Full  Moon  ;     to  lyhich  Time .  compute  again   th& 
Sun's  true  Place,   and  the  firft  Equated  PUcei  of  the  Moon  ; 
and    if   their    Places   now    agree,  th^n    yon    may  conclude 
you  have  the  truci  Time  of  the  New    or  Full  Moon  ;    but 
if  you    find  .a.  difference   in  their   Plac^,    you   muft  enter 
the  aforefaid  Table,    and   take  out    the  Time  anfwering  to 
that.Difference)  andradd  Jor'iabtraf);  it,  to,  or  from  the  tune 
laft  found,  according  as  the  Moon's  Place  was  left  or  more 
than  the  Sun's:  And  thus  you  may  proceed  until  you  find  the 
Sun's  Place,  and  the  firft  Equated  Place  of  the  Moon  to  a- 
gree  in  Signs,   Degree;  Minutes, .  and  Seconds  ^   for  then' you 
may  be  afTured    that  you  have  tbe  true  equal  Time  of  tho 
New  or  Full  Moorl  :  ,And  ever  remember  to  make  a  Repeti- 
tion of  your  Work  untiJ  you  ^d  a  Concprrence  in  the  Pl^es 
^  of  the  Sun  and  Moon  :    Here  you  are  to' Note,  that  the  time 
'  of  the  New  and  Full  Moons  are  more  eafily  obtained  than  the 
Times  of  the  SextUe^  Square  or  Trifte;    by  reafbtr  tliat  feyetat 
Inequalities  of  the  Moon  then  vanifh  :   An  Example  will  m^ke 
all  plain  to  the  diligent  Reader. 

Example,    Let  it  be  required  to  find  the  time  of  the  Full 
Moon  in  January^  Anno  1730  ? 


0  ^  h. 


4 

0 
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EpaA  for  the  Year  is  22,  ful).  frofti  45. 
Refts  23CI  Day. 

Deg,  Mm,  Sec> 
Jan.  .3,  at  Noon    %%^       \\    fo'    SJ 

Difference  paft  J>  3     43     50 

In  the  Table  give  7  Hon  3   ; J3    ,W 

_  -  •  ■  « 

Remain  50     30 

Minutes  20  fvib«  10'    JO 


♦•n- 


Remain  20 

Seconds  40  fub«  .20 


Ho.Min.Sec^ 
From  the  23d.  o  |  co    c3o  .      *  . 

Sub.  ,  7     20.    40  L.      %^    « 

Remain    22     16    39     20      then  i.5ij4     21     c8 

Difference  paft  rf>  9  ^7 

Minutes  18  fub;    .  9      9 

Remain  ,            * 

Secoafisi6fufa.  ^ 

Remain 

From  Januaty  22     j  6     39     20 
Subtract 

Remain 


D  d  d  2  S^\ 


sw 
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Dig^Jdfn.  See. 
At  which  time  the    ?  J  J*    "    ^ 

Diilerence  paft  ^ 
Minutes  2  (ah. 
Beoiain  / 

Seconds 


IX 

'7 

I 

II 

J 

OI 

«• 

lO 

• 

lO 

D.  «  M.  S. 
From  January  22  i6  21  4 
Sub.  2    20 


HtBuiifl 


22     16    t8    44 


At  which  time  the 

Dftfierence  paft  ^ 
Seconds  6  fub. 

Kemain 


Deg.  Afsn.  Sec^ 
®  5r  14    II    o 

^  a  14  II   3 

3 
3 


So  that  the  prcdfe  Time  of  this  Full  Moon  is  yanuaty 
22  Days  16  Hours  18  Minutes  38  Seconds  ;  at  which  time  the 
Suites  true  Place  is  ZS  14  Degrees  11  Minutes,  and  the  Moon  in 
Si  14  Degrees  ii  Minutes.  After  this  manner  mnft  you  find 
the  equal  Times  of  the  New  and  Full  Moons.  This  is  the  moft 
expeditious  of  all  other  Methods  made  ufe  of  by  Aftronomicsl 
Writers ;  which  Method  is  ray  own,  and  will  become  ea/y  if 
you  will  but  work  upon  your  Slati^,  and  find  the  proportional 
Parts  of  the  Elliptic  Equations  by  a  Sliding-rule,  as  mentioned 
IXiPage^i-j. 


PRE- 


jlfirommtcal  Treeeptsl  ^8f 

PRECEPT    Vlll. 

fTo  cakulate  the  true  Heliocentric^  and  Geometric 
Places  ofthejke  Primary  Planets  \^  V,  i^ 
9,  and  9. 

<•  By  Precept  4,  find  the  Sun's  true  Place,  and  the  Loga- 
rithm of  his  Diftanoe  from  the  Earth  to  the  given  Time. 

2.  Out  of  the  Tables  of.  the  middle  Motions  of  the  Pk-- 
net,  write  out  the  Longitude,  Anomaly,  and  Node,  to  the 
Year,  Month,  Day,  Hour,  Minute,  and  Second  ;  if  need  be, 
add  them  up  feveralty  ;  fo  have  you  the  Mean  Motions  of  the 
Planet  to  the  Time  propofed, 

3.  With  the  Mean  Anomaly  take  out  the  Elliptic  Equation 
of  the  Planet  and  the  Logarithm,  referve  the  I/Ogarichm  of  its 
Diftance  from  the  Sun  in  its  Orbit,  and  apply  the  EqualSon 
to  the  Mean  Longitude,  (acording  to  its  Titk)  either  add  or 
fubtraA,  and  the  Sum  or  Difference  will  give  you  the  Helio- 
centric place  of  the  Planet  in  its  Orbit  from  the  Vernal  Equi* 
nox.  • 

4.  From  the  Heliocentric  Orbit*  place,  fubtrafi:  the  North 
Node  of  t\ie  Planet,  and^the .  refidue  is  die  Argument  of  La-> 
titude ;  with  which  take  out  the.Redu£tion  of  its  proper  Ta- 
ble, (and  according  to  its  Title)  added  to,  or  fubtracSied  front. 
,the  Heliocentric  Orbit-place    you  will  have  the    fame  Place' 

reduced  to  the  Ecliptic. 

5.  From  the  Longitude  of  the  Sun,  fubtraf):  the  Helioceh*^ 
trie  Ecliptic  Longitude  of  Satutny  Jupiter^  Mars  ;  but  from, 
the  pcliptic  Heliocentric  Longitude  of  Ferius,  or  Mercury  fub- 
trad  the  Longitude  of  the  Sun ;  the  refiduq  is  the  Angle  at 
the  Sun,  or  Anomaly  of  Commutation  •  of  which  take  the 
half;  and  if  the  half  be  more  than  three  Signs,  take  its  Com- 
plement to  fix  Signs  or  i%o  Degrees. 

6.  In  the  Table  of  Inclination  of  the  Planet  is  the  Curtation, 
which  with  the  Argument  of  Latitude  take  out,  and  fubtracfl- 
from  the  Logarithm  of  its   Pittance  fi^om  the  Sun  in  its  Or- 
bit,  give  the  Logarithm  Curtated,  or  Logarithm  from  the 
Sun  in  the  Ecliptic. 

Or  it  may  be  found  thus. 
As  Radius, 

To  the  Logarithm  of  its  Diftance  from  the  Sun  in  its  Orbif. 

So  is  the  Co.  Sine  of  the  Planets  Inclination,  to  the  Logarithm 
Curtated.     Exan^Uj  in  ^i 

As 


As  Radius  90    00  0— 10. 000000 

TotheLog^.ainfQrk  —.4^^]^^, 

SqC.  S.IncJinaUon  i     57,  41-—  9.0991746 

To  thcLo^ar.  Curtatecl  *  —  '/^Stfsyl' 

7.  From  the  Curtated  Logarithm  o(Saturn*s  Jupiter^s  MarPs 
DtftajDce  fv^m,  tjbc  Sun,  fubtrad  the  'Logaxitbn.  i)f  the  Sun's 
Diflaoce  fromthe  Earth  ;  to  this  rBieinaindeJ'  .add  thciRndwt 
and  ycMi  .will  faavc' the  Tangent  of  an  Arch,:  i^ronxtwhich  r^jsedl 

45-  -         '    ■       •  •       " 

,  But  in  iihe  two.InCerioMrs  Vams  aod  Mcrcftryy  .tufce  the  Lo* 

garithm  of  their  Diftance  f com  the  Sun,  out  ci  ijie  JL49gaDtiim 

of  the  Sun*s  Diftance  from  the  JBarth,  and  to  the  Rooo^indfir  add 

Radius,  and  it  is  the  Tjageat  jDf  an  Aj:cI^  from  irhiflh  rqjeifl 

45DognBcs. 

Th^9  As  Radiys, 

•To  Tangent  of  the  xcmaintngAxc^, 

So  is  Jthe  Tangi;nt  of  luilf  Anomaly  of  Commutation,  or 
its  Compleraeat,  to  tlie  Tangpnt  of  an  Acch.  WhoftSum 
and  DiiFerence  to  the  half  Commutation  is  the  Elongation.and 
ParaUax  .of  the  Earth's  Qrb.  Or  .otherwife,  '  the  Patallax  of 
the  Earth's  Orb  may  be  found.  -        »       ■ 

For  the  half  DiAei^ence  of  any  two  Numbers,  added  to, 
and  fubtra£kedfrom  their  half  Sum,  gives  the  greater  and  lefler 
Kumbers,  . 

Thus,  In  Saturriy  Jupiter^  Mars^  fubtr^fi:  the  Logaritboi 
of  their  Diftance  from  the  £un,  from  the  Logaritbm  of  the 
Sun's  Diftance  from  the  Earth  (f.  e.  the  greateft  Logarithm 
from  the  lefter,  the  Radius  being  .ficft  added)  and  the  Remain- 
der will  be  the  Tangent  of  an  Arch  ;  to  which  you  muft  add 

•  But  in  Venus  zsA  Mercury  fobtcaft  the  Logarithm  of  the 
Sun's  Diftance  from  the  .Earth,  from  the  Logarithm  of  the 
Plarvet's  Diftance  from  the  Sun,  (the  Radius  being  iirft  ad* 
ded)  and  the  Remainder  is  the  Tangent  of  an  Arch  }  to  which 
always  add  4.5*^.     Then>  * 

As- Radius, 

To  Co.  Tangent  of  that  Sum, 
'  So  is  the  Tangent  of  half  Anomaly  .of  Cominutation,   to 
the  Tangent  of  an  Arch. 

This  Paragraph  \&  no  more  than  the  fecond  Axiom /-or 
NorivociTs  3d)  of  Plain  Trigonometry ;  for  here  are  always 
two  Sides,  and  the  Angle  included  .given,  to  find  the  other 
two  Angles  5   that  is,  the  Diftance  from  the  Earth  to  the  Sun, 

apd 


j^rondihieai  Pncepfu.  3  9 1 

And  the  Diftaiice  of  the  Planet  from  the  Sun  hy  their  Lo- 
garithrtis.  i^xk  tK^  Angle  ^  tWe  Siirt  afWaysl  given,  tb  And 
the  Ahgle  ^t  (Be  Earthi  bemg  the  Bfon^itlortj  kntf-  thfe  Afl^ 
gle  at  the  Planet,  being  ^  maflfe*  bf  tfe  SrRf.     • '    ^ 

8.  In  Satuhty  Jupiter  J  Mars,  the  fourth  proportional  Tan- 
gent added  to  the  Aneirtal;  6f  h^  th^  Angle  at  the  Sun,  or 
Commutation,  gives  the  Elongation  j  but  fubtraded,  gives  the 
Parallax  of  the.  Earth's  Orb. 

But  \A  Venus  and  miriurji  the  Sum  cff  fl*  fc(ui*fh  profiof- 
tional  Tailgent  added  to  .half  the  Angle  at  the  Suh».  or. Com- 
mutation^ gives  the-  Angle,  at  the  Planet  or  ParilldM  of  the 
Orb  ;  but  fubtraded,  gives'  the  Angle  at  the  Esirlhj:  or  £bn* 
gatioh  froni  the  Suri. 

9.  If  the  Anomaly  of  Cof|)i^uCatibn  be  Icfs  than  fix  Sigiiey 
tKe  Parallax  of  the  Earth's  Orb.  is  to  be  added  to  the  Helio-: 
cefttric  Longitude  of  Saturn^  Jupiter^  Mars  \  iut  in  Venu9 
and  Mercury  to  be  fiibtra^led .:  If  the  Aaomaty  of  Commu- 
tation be  ipore  than  fi3tSign65  the  Parallax  of' the  Earth^s  Ori>* 
(or  the  Angle  at  the  Planet)  is  to  be  fubtrafled  from  the  Hello- 
centric  Longitude  of  Saturn^  yttpiter.  Mars ;  •  hot  in  Venus^ 
and  Mercury  to  be  added  ;  the  §um  or  Difference,  ifi  the  tru^ 
Geocentric.  Longitude  from  the  Vernal  Equmox.  . 

Or,  in  3aiurn;  Juplur^  Mars,  if  the  Anomaly  of  Com^ 
mutation  .be  leifs  than  ftx  Signs,;  fubtrac^  the  Eiotigation  ;  but* 
if  more  than,  fix  Signs,  add  the  Elongatbn  to  the  Ban's  Place. 
In  ^ff2^i  and  Mercury^  if  the  Anomaly  of  Commutation  be 
lefs  than  fnc  Signs,  add  the  Elongation  5  5irt  ff  it  be  mor^, 
fubtrafti  to  or  from  tRe  Sun^s  place ;  thfe  Sum  or  Difference 
is  the  true  Geocentric  Longitude  of  the  Planet  as  before. 

10.'  For  the  Geocentric  Latitude  of  tb^  Planets. 

With  the  Argument  df  Latitude  take  out  of ^  the  proper 
Table  the  Planeta  Inclination^  ox-  Heliocentric  .La^tticlf ; 
and  then^feyy  .  . 

As  the  Sine  Comniutatibn  Co.  Ar. 

To  S.  of  "Elongation  ; 

So  is  the  Tangent  of  the  Heliocentric  Latitude, 

To  the  Tangent  of  the  Geocentric  Latitude, 

Or  fay,.  "  . 

Ae  the  Sine  of  ^Elongation  Co.  Ar;  , 

To  the  Sine  of  the  Commutation  ; 

So  Co.  Tangent  of  the  Heliocentric  Latitude, 

To  Co.  Tangent  of  the  Geocentric  JLatitudc, 

fxample' 
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ExampU.  J>t  the  true  Place  of  Mercury  be  enquired  the 
feventeenth  Day  of  January  at  Noon,  Anno  1741,  under  tb6 
Meridian  of  oar  Table's  equal  Time  ? 

See  the  Work : 


Equal  Time!    Loi%.  8 


Anom  \2 


^jim  1741, 
January  17, 

Mean  Mot. 
Equat.  add 

Hel.  Or.  pla. 
Node  fub. 

Argu.  Lat. 
Reduft.  fub. 

Hel.  Eel.  pla. 
Sun's  Place 

Anom.Com. 

Half 

Complement 

Parallax  add 

Geo.  Place 


5  16  32  18 
2    9  34  14 


rr 


9    3  "  57 
2    9  34  12 


s 


26    6  32 1 1  12  47 
5  35  20L.  SaOinOr 
T  At  *eo Curtation  fub. 
L  $a0in£c. 
Log.  O  a  0 


8 

I    15    21    32 


6  16  20  20 


I  ^11 


^  ^"fr.  25^13*  3 


I    15   21   32 

4.666826 

4.666572 
4.993606 
9.672966 

9SSS9039 
9.8222139 

9.378u7g 
Parallax  add, 
3  35  i3'Bif.2o    9  X4|Elongation  fub.  from^ 

the  Sun's  Place  will 
give  the  Geocentric 
Place  of  Mercury. 


45  00  o 
^  I  34  58jc.t.  70  13  3 
10  8  45  53t.  33  35  13 

9  "  49  35F'    13  ^5  59 
4  26  24  47S.    47     *  '^ 


Node  Sf 


I- IS  21  30 

2 


I  17     I   12 


9  18  36  10 
Dircdk  Orient. 


For  the  Latitude, 

With  the  Argument  of  Latitude  6  S.  16  Degrees  20  Minutes 
20  Seconds^  take  the  Inclination  out  of  its  proper  Table  i  D^- 
^r^^  57  Minutes  41  Seconds^  N.  D.  and  then  fay. 


As  S.  Commutation  Co.  Ar. 

To  S.  Elongation 

So  T.  of  Inclination 

To  T.  Geocentric  Latitude  S.  A. 


Deg\JMSn>  Sec, 
67     10     25 — 0.0354177 

20  9  14—9-5372431 
I  57  41—8.5346079 
0    44    00—8.1072682 


N'  B.  In  three  Superiours  "ft ,  V,  <?,  if  the  Anomaly  of 
Commutation  be  leis  than  fix  Sign?,  they  are  Oriental  ; 
if  more,  Occidental.     But  in  the  two  Inferiours   8    and  S, 

wkn 
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VP^hen  the  Anomaly  of  Commutation  is  lefs  thami  6  Sighs  they 
Ure  Occident,  if  hiore  Orient, 

\  '    '      ' 

Example  2.    Amo   1741,  Let  the  I^lace  of  Venut  be  tc- 
^vceiFihruarj  iiL^  atgatNi^ht? 

^qualTime.j     Long.  ¥ 

S>      I 


II 


Anno  1741 
Fih.  14 
Hours  9 

Mean  Mot. 
Equat.  add 

HeLOrbPla. 
Node  fub. 

Argu.  Lat. 

Redua.  (lib. 

Hel.Ed.Pla. 
Sun's  Place 

Anom.Com. 
Half 

Complement 
Parallax  add 

Geo.  Place 

Direa     ' 


6  17  37  47 
2  12    5  51 

36.  3 


o  19  41 
o  28  35 


9    o  48  16 

2   T4    19      7 


S. 


Anom.  s    \    Node  5J 


I 


8  10  27  42 
2  12    5  45 

.36    3 


10  23    9  39 


6  <6  29     9 


I  37 


9    o  46  39 
II     7  24  25 


L.$aOinOrb 
Curtation  fub. 
L.  $a0in£ci. 
Log.  0  i  e 
t.  36  16  22 
add  45  o  0 
c.t.  81   16  21 

t-    33  18  53 

t.      5  45  4C 
rum39    4.33 


I     9     4  33 


10    9  51   12 
Orient. 


9  23  22  14 

4  26  41     7 

I     3  18  53H^'^^7  33  J3 


I 


n 


2  14  19  4 

:     .      3 


2  14  19  7^ 

V 

4.861765 
61 

'  4.861704 
4.996104 

$.8656(50 

0        9.I86I302 

9.8177274 

910038576 

Parallax  add 
Elongation  fub. 


As  S*  Commutation  Co.  Ar. 

To  S.  Elongation  < 

So  T.  Inclination 

Tt)  T.  Geocentric  Latitude  8.  A. 


»  \ 


D9g.  Min.  Sec. 

^^  37  46—0.6371769 

27  32  13—9,6649431 

00  57  38—8.2244253 

.00  29  03-- 7.9265453 


•      ♦ 
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Example  3.    Let  the  Place  of  Mars  be  fought  i<>ri/29,  at 
9  in  the  Morning  1741  ? 


Equal  Time.  Long.  <? 


ft 


S. 


Anom.  <f    I 
Q     /      //I 


V?. 


Nodcrf 
>  .9    n 


Jnno  J74I  3  ^5  7  M 
^*n7  28  12  I  49  ^5 
"Hours  21     i  27^ 

Mean  Mot  U  17.  16  i   ^ 

EquaLfub.  |       2  38  5dL;<faOinOrb 
Hcl.OrbPla.j5.  14  37  2oCurtetionfab 


10   13  4^ 
2       I    49      2 

.       ^7  3^1 
2  37 


4}i  17  50  40 
12 


o  i6 


Kockfub. 

Argu.  Lat. 

Reduft.   add 

Hel.  EclPla. 
Sun's  Place 

Anom.Com. 

Half 
Complement 

Paralla^q  fub 

Geo.  Place 
Dkea 


45  00 
14  38  •4Jct76  20 


17  50  52 


8 


19-40  2Q|t.    57  28  25 

.5    2  llttf-    ^o  5*  55,  ,^ 

U    2  2f     Kf"™78  20.  47  Elongatioif  ^aoa 
I  27  28  52diff>36  36  57|Paninax  fub. 


I     6  36  57 


4817 

Occident. 


5.220306 

5.2201125 

5.004744 
9.784619 

9.3856215^ 
10.1954968* 
9.581 1 1S5 


'jFor  the  Latitude  of  Mars. 


Deg.  Mm.  Sm. 

AsS  Commutation  Co.  Ar.  '65       2     16—0.0425709 

To  S.  Elongation  78     20.    47—9-9909543 

So  T.  Inclination  ,  I     39       7—8-4599909 

'  To  T.  Geocentric  Latitude  N.  D.      i     47'    4— 8*493S^oj 
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/ 

^xgmpk  4*    Let  the  Wacc  of  Jupiter  be  required  Septem- 
ter  8»  at  15  paft  10  in  the  Morning,  Anno  1741? 

Equal  Timet    Long.  V  I    Anom.  ^,    t. ,  Node  ^ 


3    I '44  2a  8  21,21  293    8 

0  20  47      O'  0  '20  46    10 


SeptenAer  7 

Hours, 22  4  34 

Minutes  15 3 

Mean  Mot.  3  22  36     b\  9  12  12  16 


Squat  add 

Hel.OrbPlaJ 

Node  fub.  - 

Argu.  Lat. 

Redua.  fub. 

HeLEcLPla! 
Sun's  Place 

Anom.  Com. 
Half 

Parallax  add 

Geo.  Place 
Diredt  and 


34 


4  343 
^     3 


8    8  54 


S  ^9  29L.3»ag^mOrfa8 
3  27  55  35  Curtation  fub. 


3  '  8  '8  54L.VaOinEcL 

S"i9  46  4ip5-  ®  ^  ® 
l^t.     10  47   17 

1^'add  45     o     o 


3  27  55  i6c.t.55  47  *7 


5  2t6  27  25 


t. 


4    6  19  48 
Oriental. 


29  16    4 


..    20  51  32'  -  - 

rum5o  07  36  Elongation  fub 
diff.  8  24  32,PaJ'alla3t  add. 


5.721428 

^3 

5-721415 
5.001405 

9.279990 

9.8324476 
9.74.83249 
9.5809725 


De^.  Min.  Sec, 
As  S.  Commutation  Co.  Ar.  58    32      9-^0.0690679 

To  S.  Elongation  ^  .  50    07     36—9.8850578 

SoT.  Inclination  -     20     27       8 — 7.8972048 

To  T.  Geocentric  Latitude  N,  A.    00     24    25 — 7.8513295 


^ee  2 
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pxempk  5.    X'et  the  Place   pf  t^   be  fought  Novemhir  tit 
Sit  40'  2o*t  paft  9  in  the  Morning  1741  ? 

£qual  Time.  Long,  "b     I    Anom  1^    1        Node  J^ 
S,  o     \       if'g^     g     I       fflj    Q     r    If 


Jnno  1741, 
tfovem,  II, 
Hours  21 
Minutes  40 
Seconds  20 

Mean  Mot. 
£quat«  add 

Hel.  Or.  pla. 
Node  fub. 

Argu.  L^t. 

Redua.  fub. 

Hel.  Ed.  pla 
'  Sun's  Place 

Anom.Com. 
Half 

Parallax  add 

peo.  Place 
Direct  and 


4  o  44  17 
o  1.0  31  54 
I  46 

3 


16  17I 


o  10  31  43 

I  4b 

31 


3  2H  17  24 


15 


3  2i  ^7  39 


?**Tr 


4  li  19  o  7  II  49  49 

4  '^%   4^  L.  %a&  inOrb 

4  15  55  42[Curtation  fub 

3  21   17  39L  ^a^inEc. 

0  24  77   iLog.  oie 

— ^-^^   j^c.t;  6    9  i6 
-:5  add  45     o    d 


*  15  53  a7c,t.  SI     9  16 

i     I  14  ^7t.    52  40  30 


3  15  21  cot.    46  33  55 
f  22  40  3ofum99  14  25lElongation  fub. 
6    6  35^^'^-  ^    ^  35;Parallax  add. 


5.961401 

5.961329 
4.994062 

9-032733 

9.9059741 
16.1177683 
10.0237424 


4  22    o 
Jriental. 


•I 


^s  S.  Commutation  Co.  Ar. 

To  S.  Elongation 

SoT.  Inclination 

To  T*  Geocentric  Latitude  N.  A. 


Deg.  Min,  Sec.    . 
74    39      0-^0.0157758 
«o  '  4*;     35—9-9943276 
35—8.26021^3 
3—8.2703227 


I 
I 


45 
2 

4 
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PRE  C  E  P  T    IX 

if 

Shewing  bow  to  find  the  Time  when  my  of  the  Pri- 
piary  Planets  will  be  in  their  Aphelions  and  Peri^ 
helions. 

Firfij  You  muft  undcrftand,  that  when  the  mean  Anomajf 
of  a  Planet  is  no  Signs,  Degrees,  Minutes,  nor  Seconds,  then 
that  Planet  is  in  Aphelion  ;  and  if  it  be  juft  fix  Signs,  then  it  is 
in  Perihelion,  Thcfe  things  being  known,  fubtraS  the  mean 
Anomaly  for  the  given  Year  from  12  Signs,  and  feek  the  Re- 
mainder in  the  Months  of  that  Planet,  and  what  Day  you  find  it 
ftand  agaiiift,  is  the  Day  that  that  Planet  is  in  its  Aphelion, 
,  2.  Subtract  the  mean  Anomaly  for  the  given  Year  from  fix 
Signs,  and  feek  the  Remainder  as  b(5fore>  and  you  will  have? 
the  Day  ^at  it  is  in  its  Perihelbn. 

Example,     Anno  1728,  IwouW  know  the  Days  tliat /l/<frrftr)r 
will  be  in  A\)hclion  and  Perihelion  ? 

OPERATION. 


Aphelion,  •   Perihellon- 

S.   Deg.Min.Se^.         S,  Veg.Min.See. 
Ffom  '  12    00    00    00  and  6    00    00    00 

Sub.Anom.  for  1728   ,9      8,   42    44  9    08  .  42    44. 


m— 


Remains 


2    21     17     6  and  8     21     17     16 


Firffj  I  f?ek  in  the  Months, of  the  mean  Motions  of  Mer^ 
curyi  and  I  find  this  Anomaly  2  S,  *2i°  17J  j6'->.iUnd  againft 
thefe  D^s^  viz.^  ,- 


.4 


yanuary  ib^ 

Jpril     J7^which  are  the  Days  that  Mercury    will    be  in 

7»^       ^4\  Aphelion  in  the  Year  17^8. 

Oilpber  .io»^  '            .                      ^ 


AHb 


39J(.  'Jfinmmcal  Ihrtafiu 

Alfo  I  feek  the  Anonydy  8  $.  21^^17'  |6V  as  above,   aad 
I  find  it  againft  thefe  Dap, 

» 

^^^Mttf  yLfimT>9Lj9i^  is  Peri- 

\fjtMg.  27  C  hdion  AfPi^  IJ29. 

Sxamfk.    hi  FeniiSy  Amt»  172S? 

p  P  E  R  A  T  I  on: 

Aphelion.  .  Peribdiaa. 

S.  Dtg.  Mitt.  S^t.         S.  Deg.  ABm.  Su. 
From  la    00    00    CO  and  6    00    op    oo 

Sub.AiA>m.  for  1728      6    21    5$      7         6    21     58      7 


■■■■WiWsaMMpa  mmmmt^mmam-^mn^tm 


Bemains  581    53andxs-     8       i    53 

C^fril       87 
Jmp  1728^  -  >  Aphelion*        Jufy  29,  in  Perihelion, 

CNtvem.   18) 

So  ^%B»i  in  the  Year  1 7  28,  comes  (wice  to  her  Aphelion^ 
and  once  to  her  Perihelton^  as  above. 

JSxa^e  in  Atars,  Anno  1728  ? 

Aphelion.  PeriheHon. ' 

S.  Dig.  Min.  Sec.        S.  Dig.  Mn.  See. 
From  12  .  00    00    00  and  6  «  00    00    00 

Sub«  Anoiit.  for  1728  11     15    X2    at        11    15     12    21 

"■'T'— ^»^>— — —    III  11      II  ■  I ■!   ■ IJI  .11 

Remain  00    14    47    '39  6    14  ^47    39 

Aphelion  Jan.  a8.  But  doth  not  reach  his  Perihelion  till  Jan, 
1729.  For  the  Anomaly  6  S.  14*^  47'  39"  is  not  to  be  found 
in  the  Months  of  the  mean  Motions  of  this  Planet. 


I 
I 


I  ^ 


Example 


Sample  in  Ji^Uer  for  X728i 


«9» 


Apbdbn.  Perihelioii* 

S.  Dig.  Mn.  Bit.       8.  Dtg.  Mn.  Stti 
From.  .  II     x>      o     o  and  6     o     o^    o 

Sub.  Anom.. for  1728     7    16    48    53        7     16    48'  5g 


^mains 


4'j3    fi      7  and  10    13    11      7 


'  Thefe  Numbers  caimot  be  found  in  the  Month^of  the  mettii 
Motions  of  yupittr ;  which  proves  he  doth  not  come  to  either 
of  thofe  Points  in  the  Year  1728. 


Example  in 


for  17a  8. 


Aphelion.  *  Periheliop. 

S.Deg.Min.Sie.      S.  Dig.  Min.Sec. 
From  ^  22      o      o      o  and  6000 

Sub.  Anom.  fqr  1728 '   z    22    31    56         i     22    31    56 


'  Remains' 


10 


7    28    4  and  4 '    7    28      4 


\ 


Tlirfb  AnomaUesvcannot  be^uad  intfaeMonths  of  tfie  ffiean 
Motions  of  Saturn  \  ^vrfaich  (hews,  he  doth  not  cone  to  tbofe 
Points  in  the  Year  1728.  And  thus!  have  given  you  a  New 
and  Expeditious  Mediod  to  find  the  Elays  whenthe  Planets  will 
be  in' Aphelion  and  Perihelion.  The  Times  of  the  Earth's 
Aphelion  and  Perihelion  are  found  th^  (ame  way. 

Example  in  the  Earth  for  the  Year  i/aS.    • 

ApheUen*  -  Perihelon,  ^ 

^  *  .     S.  Deg.  Imn.  Sec.  *  S.  Deg.  Min\  Sec. 

From  12      o      0.0  and  6      0      o      o    \ 

Sub.  Anom. for  1728  6    11    58    52  6    li    58    ^2 


Remain 


S     18 


S  and  K  -iB 


8 


the 


I 


4o»  J^nmmicat  Pftcepis. 

The  Anomaly  5  S.  18**  1'  8"  anfwen  to  Jtai^  iS,  on 
which  Day  the  Ear^  is  in  Aphelion :  And  the  AmmaJy  1 1  S. 
18*'  i'  8''  I  find  the  nearefl  unto  it  right  z^m^^DtcemBfr  18, 
that  Day  that  the  Earth  is  in  Perihelion.  But  to  find  the  pre- 
,  cife  Timp  o£  the  AphcUbn  and  Perihelion,  you  mufl:  ^ork  as 
in  the  Solar  IngreSet-;  thus,  for  the  Time  of  the  Earth's  A- 
pfaelion. 


S.  Og.  Min.  Ser. 

5    18     J      8 

7W.8,  fub. 

5    17     33      8  Biflcxtile. 

Rem.  28 

Hours  It  fub.       27 


Rem.  54  birds'. 

Minutes  21  Tub.  51    45 


Rem.  2     15 

Seconds  55  fub.  -  2  '  15 


By  which  it  appears  that  the  Earth  -wilt  be  in  AfJtdioTi, 
J>m  1728,  Jant  i8d.  11  h.  21'  55"P.M. 

For  the  Time  ^  its  PeribeUon, 


S.D-2. 

11     18 

,  fub.     11     17 

1 
54 

8 

58 

Rem. 
irs^  fub. 

Rem. 
lutes  30  fub. 

6 

+ 

I 

1 
■3    55 

Rem. 
Jiids  2  fub. 

5 

5 

Jnm 
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Amo  ij2Sj  December  18  Q.  2  H.  30^  2'*  the  Earth  is  in 
Perihelion.  .    1  .      ' 

For  Proof  of  yoor  Work,  if  to  diofc  times  above  found 
you  Collefl:  the  Anomaly  of  the  Earth,  you  will'find  it  in  the 
Aphelion  to  be  nothing,  and  in  the  Perihelion  fix  Signs.  .  And 
after  the  i^e  manner  you  may  find  the  precife  Times  of  the 
Peribeliofis  and  Aphelions  pf  the  Prifi^ary  Planets. 

PR  E  e  E  P  T    X. 

*  «  - 

7  fi^d  the  7imes  of  t^^  Apogeon  and  Ptrigem  of 

the  Sun  and  Moon. 

The  Method  for  this  is  the  very  fame  as  has  been  {hewn 
in  the  laft  Precefi  ^  but  here  you  are  to  Note,  that' when  I 
mention  the  Earth's  or  Sun's  Anomaly,  it  is  aM  one  and*  the 
feme  thing;  for  6  3.  ii  Degr.  58  Min.  52  Second?  is  the 
Earth's  Anomaly  as  well  as  the  Sun's  for  ihe  Year  of  Chrift 
•1728,  Current;  and  that  the  Time  of  the  Earth's  Aphelion 
is  alfo  the.  Jtime  of  the  Sun'd  Apogeon ;  and  the  time  of  the 
Earth's  Perihelion,  is  lilcewife  the  time  of  the  Sun's. Pcrigeon, 
which  Were  found  in  ti)e  laft  Precept,  and  fo  needs  not  be  re- 
jpeated  here:  But  tl^e  Places  of  the  Earth  and  Sun  are  ever 
j^iametrically  oppoCte<, 

Secondly^  aecaufe  of  thp  ifi.Qptf^  fw.ift  N^otion^,  (he  tranfits 
the  Points  of  the  Apogeon,  and  Perigeon  feveral  times  every 
Yearj  therefore  let  it  fuffice  to  find,  the  true  Time  of  her 
tranfiting  her  Apogeoii  in  January  in  the  Year  1728. 


F'ff   •  OPE- 


\ 


Aoz  'Afirot\omicai  Precepts, 

OPERATION.  . 

5.  Deg.  Min.  Sec. 
From  12      o      o       o 

gub,  mean  Anomaly  1728.  '     9    20    50     15 


Rem. . 
Jan.  5,  fub. 

2 
2 

9, 
5 

4 
19 

45 
30 

Rem. 
'   Hours  7  fyb. 

Rem. 
Minutes  I  fub, 

« 

3 
3 

50 
48 

I " 
I 

IS 

38 

37 
5 

Rem. 
Seconds  59  fub. 

> 

32 
32 

R^m.  o 

So  the  Moon  is  in  Apogeon  17^8,  Jan.  5tb,   7  H.  2  Min, 
59  Sec«     And  in  X  27  Deg.    31  Min.  9>i>eConds. 

For  the  Time  of  ber  next  Perigeon. 


From 

Sub,  Anomaly 

6 
for  Z728                    9 

Deg,  Min,  Sec, 
00     00    00 
20     50     IS 

Rem.                  8 
Jen.  19,  fub.     8 

9      9    45 
8     14      5 

1 

* 

Rem. 
Hour  I  fub. 

Rem. 
Minutes  42  fub. 

Rem. 

Seconds  17  fub* 

• 

Rem, 

55     40 
3*    39 

23      I 
22    52 

1 
1 

• 

9 
9 
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So  that  the  Mooii  is  in  Pcrigeon  January  19th  i  H.  42' 
I7H,  1728,  in  t!ll29Dcgr.  3  Min.  15  Set.  And  thus  you 
jTOv  find  in  every  Month  of  the  Year  the  equal  Time  that  the 
Moon  is  in  Apogeon,  and  in  Perigpon :  For  when  you  have 
fiibtraaed  the  mean  Anomaly  for  the  Year  from  12,  and  6 
Signs  feverally,  thofe  Remainders  may  be  found  in  every 
Month  of  the  Year,  which  has  been  teught  above.  You  will 
liave  the  titoes  of  the  Moon's  tranEting  tliofc  two  Points  m  he^ 
Syftem* 


(■ 


D.  H.  M. 

Jan.  19       r  42 

Feb.  IS  15  ^o 

March  14-      4  ^9 

April  10'  17  37 

Anno     May  8       6  58 

17.28     June  4  2C)  15 

1>  in/  July  2       9  33 

?QXV-\juiy  29  22  52 

geon     yfog^  26  12  9 

Septtm.  23       3  19 

Oaob.  20  14  47 

Novem,  17  4  ^ 

\Decenh  14  X7  '  25 


s: 

17  5  inflR29°  3niin»is 

24 
56 

2'2 

8 

40  - 

J^5  . 

19 

35 

S8 
3i 

2  D  in^  S^53n>in-  5»8 
F  f  f  2 


fee. 


fe;- 


And 


.V 
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And  as  I  luvc  givch  you  here  ffic  M<k>n's  meah  Place  a 

ttie  iirif  and  laft  titnc^  that  (he  is  in  Apbgeon  and  Bei^eoi 

in  the  Year  1 718*,    (ojow  may  find  bar  Place  at  the   otte 

^  timbs,  ar  Tet  dowii,  rf  you  do  but  c&Ikd  her  mean  Nfotion 

to  thofe  times  fcvcrally. 

P  R-  E  C  E  P  T    XI. 

7o  find  the  Time  of  fbe  tUtrcgradations  tf  tbi 

Planets: 

What  I  intend  here,  is  to  find  out  tHe  Days  when  the  Pla- 
nets become  Retrograde  ;  and  firft,  you  are  to  underfiani 
that  Saturn  and  Jupiter  zrt  Retro'gradc 'cvcty  Year;  Mar, 
once  in  two  Years  y  yenus  is  fix  tinks  Retrograde  in  tke  ^)acs 
of  eight  Years  j  Mercury  three  of  four  times  eyerjr  Year 
In  order  therefore  to  make  the  Work  plain  and  eafie^  ve 
muft  have  the  Angle  at  the  Su:p,  or  Anomaly  of  CommBtt- 
tlon  when  the  Planet  becomes  Retrograde  ;  and  althou^  'tis 
impofiible.  (by  Reafon  of  the  dffFerent  Potions  of  the  £artb 
at  different  times)  to  fix  this  Apgle  to  ^e^di  l^lanet  &  as  to  be 
Per^ual;-  yet  thatjt  may  be  of  Service  herein,  I  havefiated 
that  A  fide  to  each  Planch  as  w  here  fet'dowri, 

s:  D.  jW;       S,  d.  m. 

Ret.  Limitl         Dir.  Limit, 

3  24  00  '^  c  /•  8    6    o 

,       ,4    6  so  /|  Y?  23  30^, 
be  more  than  ^5,    8     0  >«*2  <^  6  22     o 

5  15     oC'^  )6  15    o' 

4  28     oJfevy     2    ^ 

,  RULE.  Subtraft  the  mean  Longitude'  of  a  fiiperiour 
Planet  for  any  given  Year  from  the  mean  Longitude  of  tbe 
Sun  for  the  fame  Year,  and  that  is  the  riiean  Ahoinaly  of 
Commutation  ;  which,  if  it  be  not  between  the  Retrograde 
and  direft  Limit,  (as  fpecified  by  the  Table  above)  then 
the  PlajS£t  is  direa :  And  to  find  when  it  will  become  Re- 
trcgrac^e,  fubtraa  the  Angle  at  the  Sun  fo  found  from  the 
Retrograde  Limit,  and  feek  the  Remainder  in  the  Month 
of  the  Sdar  Tables  for  all  the  Planets  except  Mercury^  ,anJ 
fee   what  Day  it  anfwers   toj    oil  ^hich    Day    compute 'the 

Longitude 
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Longitude  of  the  Sun,  and  Heliocentric  Place  of  the  Pla- 
net ;  find  the  Angle  at  die  Sun  now ;  and  if  it  be  {hort  of 
the  Retrograde  Limit,  fubtraft  it  from  it,  and  feek  the  Re* 
mainder  in  the  Solar  Tables^  and  add  this  time  to  the  time  firft 
found  in  the  Solar  Tables  ;'to  this  time  compute  the  Places 
of  the  Sun  and  Planet  as  before,  and  the  Angle  at  the  Sun  ; 
and  iC  it  is  yet  fliort  of  the  Retrograde  Limit,  fubtrad  it 
from  it,  and  work  as  before,  till  you  find  it  agree  with  the 
Retrograde  Lihiit,  'and  then  you  "^ill  have  the  time  that  the 
Planet  becomes  Retrograde. 

Exan^le.     In  the  Year  1727,  I  would  know  when  Saturn 
becomes  Retrograde  ?  . 

OPERATION. 

^S.  Deg.MH.Sec. 
i7a7MealilK>ng.of|f  ,9    *o    26    ^3^^^^ 


—ill** 


Angle  at  die  Sun  ti     lo    56    49 

R^trdgfa'd^  Limit  •    ^    24.  30      o 


^tarfMiA* 


In  thfe  Sola*  Tables  4     ij    33     tih  May  i^. 


May  is<[| 


■  -y   Umti 


O  i      4  .  35      3 

12  Heliocentr.  ^    lo      9    39    44 


Angle  at  the  Sun  *     3     ii4    '55     19.     Thk    agreeing 

with  the  Limit,  ihews  Saturn  becomes  Retrograde  May  15. 

And  if  to  this  Point  yoU  add  a  Year  and  12  Days,  it 
will  give  May  27,  2728,  the  -Day  that  Saturn  becomes 
Retrograde.  See  the  Table  m  my  Sj/iim  of  the  Planets  £>/- 
monjiraied^  Page  102. 

£xam|;>le  in  Mercury^ 

S,  Dig.  Min.  Sec. 

,7a8MeahLcng.of]:|  5    ^^    5°    4x 

Ang'eatSun  8       i     38     58.     This  being  more 

ihan  the  DixcBt  Limit,,  (hews  the  Planet  to  be  Dire£t. 


Retrograde 


4o6  uifironomical  Trecepis. 

S.  Dig,  Afin. 
Retrograde  Limit  4    28      o 

Angle  at  Sun  fub.  8       i     39 


m^t 


In  S  Tables  8     26    21  is  Marcb  5. 

5.  Deg.  Mtn.  Sic. 

March  <    k^        ^     ^°     ^^     ^ 
March  Sy^Q     II     26      '5     37 

Angle  at  Sun  2     24     17     20 

Limit  Retrog.        4     28     00     00 


Diftance       '  2       3     42     40  give  15  Days  in  Mercury^s 

Tables  ;  added  to  March ^y  give  20'of  Marcb^  the  Days  that 
Mercury  becomes  Retrograde  \  to  which  add  125  Days  ("See  the 
above-cited.  Book,  Page  66,)  and  that  Points  out  July  23, 
when  ^rrrfir^  becomes  Retrograde  again.  He  is  now  inrirgo^ 
add  112  Days,  and  that  points  out  ^(W^mA^  12,  when  Mercury 
becomes  Retrc^rade  a  third  time  in  the  Year  1728.  And  thus 
you  may  proceed  fn  any  other  Plai^et ;  by  adding  the  Diftance 
of  Days  from  one  Retrogradation  to  another,  you  will  nearly 
have  the  Day  of  the  next  Retrogradation  of  the  iame  Planet  i 
which  Diftances  between  each  Retrogradation.  of  all  the  Planets 
you  have  Tables  of  in  my  Book  above-mentioned. 

PRECEPT    XII. 

^Jo  find  the  7imes  of  the  Mutual  and  Lunar  Af- 

peSls. 

To  perform^  this,  you  muft  firft  have  the  Motion  of  a!  J 
the  Planets  computed  to  the  Noon  of  feveral  Days  fuccef- 
iively  5  as,  for- a  Month,  or  for  a  Year,  {ffr.  And  for  the 
mutual  Afpe^b,  it  doth  fuffice  to  find  the  Day  only,  becaufe 
of  .their  flow  Motions;  but  becaufe  of  the  Moon's  fwifc 
Motion,  her  Arpe£b  with  the  other  Planets  are  (or  ought 
to  be)  computed  to  the  precifc  Time. 

Then  having  the  Motions  of  all  the  Planets  in  readinefs 
for  a  ^vlonth,  begin*  with  any  two  of  them,  and  guidd  yrtur 
Eye  dbwn  their  Columns,  and  fee 'if  you  can  find  >he  fame 

Degree 


^  ♦ 
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■  ♦  *  ^ 

pegree  and  Minute  of  an  Afped-fign, .  for  that  is   the  Day' 
of  the  A4*^-  •  See  the  DefinitionsMt^Qr  the  Word  JJ^e^J^ 

ExempUi  This  Ydir  1727,  I  lcx)k  in  the  Month  of  Novem- 
her^  and  I  compare  the  Place?  of  the  52//i  and  ^^7/xrrii  together, 
and  find  on  the  %7.A  Day  the  Sun's  Place  at  Noon  /.,io  Degr. 
52  Min.  Saiurn  zs  10  D^r.  36  Minutes  \  this  being  two 
Signs,  afunder,  makes  the  Sextile-afped ;  but  the  true  Time 
was  before  Noon  that  Day  ;  becaufe  the^un,  being  the  fwifter 
Planet^  is  a  few  Minutes  lefs  than  two  Signs  diilant  from  Sa^ 
turn.  The  true  ^  Time  of  this  Afpc£l  is  found  by  the  Logiftical 
Logarithms,  thus, 

♦     "        •  '         '.  \! 

'  Beg.  Min.     ..... 

Pmr.  Motion  pf  J  ^  0      5DiftanceaiDayatNoon.44' 

Piur.  Motion  of  0  a  Ife       o    55 

Now  fay ^ 

H.Min. 
It    .       d    55  Co.Ar.  L.L.    622 
Give   .  24*   00  .  ^     3979 

What   i  Oi  .44.  1347 

Anfwtr  19     12  4948  .:  , 

By  which  the  true  Time  of  the  Arpefl  is  2  r  D^  19  H.  12 

mutes. 

Alfo  in  the  feme  Month,  I  compare  the  Places  of  the  Sun 
and  Jupiter  together,  and  $nd  on  tlie  8rh  Day  at  Noon  the' 
Sun  in  Scorpio  26  Deg.  41  Minutes,  and  Jupiter  in  Taurus  26 
Degrees  31  Minutes  Retrograde  5  that -is,  a  h^  Minutes  in 
Motion  paft  the  Oppofition.    . 

■ 

Deg:  Mm. 

Diun  Motion  of  5  ®     '     o    jj    i        r  .*  •  n  ..        j 

,     ^  V     o     8  add,  bccaurc  V  is  Retrograde. 

IJhiriJal  Motion  G  a  "U  i  9  Diftanc^  at  Noon  o  Degrees 
59  Minuted  ;  therefore  the  time  of  this  Oppofition  in  November 
7  Days  20  Hours  30  Minutes  :  And  after  this. manner  Pcom- 
pare  the  Sun's  Pl^ce  with  the  other  Planets  i  bv  which  I  dtfcover 
■  ^  **  .  '  all 
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all  the  Afpe^b  that  he  makes  with  tUem.    Then  I  take  Saturff^s 
Place,  anjl  compare  ft  with  the  Places  ef  Jupiter ^  M^h  Vtnusy 
and  Mercury  feverally ;  by  whieh  I  flsiall  d^fcover  all  the  AlpeAs 
that  he  makes  with  them.     Then  I  compare  the  Place  of  J^* 
^er  with  Mars^  Penus  and  Aiercuryy  and  his  A^pe£b  tritfa  them 
are  difcovered.     Next,  I  compare  the  Place  of  Mmi^s  with  the 
Places  of  Fenas  and  Mercury  \    and  Laftljr,  I  compai^   the 
*Place5of  Venus  ztii  Mercury  together ;  and*  if  they  form  any 
Afpecb  with  each  other,   I  fliall  difco^er  the  Day  wheveon  they 
fall  ;  and  the  Hour  and  Minute  may  be  foand  by  theLogifti- 
cal  Logarithms,  as  is  fhewn  above ;  obferving^  if  the  Planets 
are  both  DireA,  ^>r  both  Retrograde,   that  you  take  the  Dif- 
fcrence  between  their  Diuri^al  Motion ;  but  if  one  be  Dired, 
and  the  other  Retrograde,  the  Sum,  and  this  Sum  or  Differ- 
ence, fliall  be  the  Diurnal  Motioji  iff  the  fWifter  Planet  from 
the  flower.     And  after  the  like  manner  muft  you  examine  each 
Month  in  the  Yesir  ;  by  which  Method,  not  one  Mutual  Af- 
pe6l  can  efcape  your  Infpeflion. 

Secondly,  For  the  Lunar  jlJpeSs. 

Compare  the  Longitude  of  the  Moon  with  every  Planet 
feverally,  as  has  been  fliewn  in  the  Primary  Planets  above, 
and  you  will  difcover  the  Days  of  the  Lunar  Aipe& ;  the 
Hour  and  Minute  may  be  had  by  the  Tables  of  Lui^  AQpe£b, 
Page  6ji  (^c,  by  entring  the  Table  iwith  the  Diurnal  Motion 
of  the  Moon  frgm  the  Planet ;  and  the  firft  Coluqan  on  the 
Left-hand,  with  the  Difiance  of-  the  Moon  and  Planet  on  the 
Day  at  Noon  before  the  Afped,  and'  the  Angle,  or  Place  of 
Meeting,  is  the  Hour  and  Minute  of  the  Time  of  the  Afpe6l. 

Example.  Anno  1727',  in  N&venAer^  I  WQuld  know  die  time 
pf  the  Conjunftion  pf  the  Moon  and  Jupiterf 

By  comparing  the  Longitude  of  the  Moon  with  diat  of  Ju^ 
piter  in  the  faid  Month,  Ifind  that  Ibme  time  between  the  16th 
and  17  th  Day  at  Noon  they  will  be  Conjoin'd, 


OP  E. 
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T 

OPERATION. 

S.  «     '  S.  «     T 

Place  of  d/ J7ri>ay  at  Noon  is5*  „3    5    ^     1251^ 
\i6/     '  ?  I  20  19     '«     1  25  25 

« 

Diurnal  Motion  of   D  J2  46of  y  8 

Add  .  g  (^Retrog. 

Diurnal  Motion  ^  a  1(  '2  54 

S.Deg.Min.  ' 

Place  of    »       16  Day  at  Noon  I     25     27 
J)  I     20     19 

Their  Diftancc  at  Noon  5      8 

By  entering  the  Table  of  Lunar  Afpe£ls,  with  the  Diur-  * 
nal  Motion  of  the  Mpdn  from  Jupiur^  and  their  Diftance  at 
Noo%  Zis  before  direfted,  you  will  find  the  time  of  the  Con- 
jiin£Hon  to  be  the  16  D.  9  H.  33  Minutes.  And  in  a  Con- 
junftion  of  the  Moon  with  the  Planets,  if  you  have  regard  to 
their  Latitudes,  you  may  difcover  whetlier  there  will  be  an 
Occultation  or  not.  In  the  Example  before  us,  the  Latitude 
of  the  Moon  is  4  Degr.  36 Min.  .North,  and  the  Latitude  of 
Jupiter  1  Degree  4  Minutes  South  ;  which  added  togcthe-, 
make  5  Degrees  43  Minutes,  their  Difierence  in  Latitude  ;  by 
which  I  fee  the  Moon  pafles  far  above  Jt4piterzt.  the  Conjun- 
ction ;  and  therefore  free  from  Occult^ation.  This  Method  is 
to  be  obferved  in  the  Moon  and  other  Primary  Planets,  whethc;: 
it  be  a  Conjundlion,  Sextile»  Square,  Trine,  or  OppofitioQ. 


♦      * 


C  g  g  PRE- 


/        * 
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PRECEPT    XIII. 

Shewing  km  to  Determine  the  Ecliptic  Boundaries 

of  the  Sun  and  Moon. 

FirA  for  the  Mqon, 
OPERJTION. 


The  Moon's  Peri  geon  Horiisontal  Parallax 
Sun's  Horizontal  Parallax  add 

Sum 
£un*$  Apogeon,  apparent  Semidiamqtei'  fub« 

Greateil  apparent  Semidlanoetef  Earth's  Shadow 
Moon's  Perigeon  Semi^iameter  add 

Sum  6z    25 

In  the  Table  of  the  Moon's  Latitude,  Piigg  58,  the  Argu^ 
ment  of  Latitude  anfwering  to  this  Latitude  62  Min.  25-  Sec. 
is  12  Degrees  z  Minute  22  Seconds;  that  is,  before  and 
after  6  or  12  Signs.  For  if  the  Diftance  of  the  Moon  from 
eithe)-  Node  at  the  time  of  the  trueOppoiition  to  the  Sun, 


Min. 

Sec. 

6l 

24 

00 

10 

61 

34 

»5 

49 

45 

45 

16 

40 

s.  s. 


be  lefs  than  I  c 
great.Limit. 


12*^1^22'%  ormorcthan 


5 


i7<^58f38n. 


The  Moon  at  that  Full  will  be  Eclipfed  ;  elfe  not.  And  if 
jLt  the  time  of  the  Oppofition  of  the  Sun  and  Moon,  the 
Latitude  of  tlie  Moon  exceed  the  Sum  of  the  Semidiame- 
ters  of  the  Moon's  and  Earth's  Shadow,  the  Moon  at  that 
tinie  will  not  be  Eclipfed  }  but  if  lefj,  Ihe  will.  See  the  Word 
f.imit.  in  the  Definitions,    For  the  leaft  Limit  work  thus. 


.  Apog. 
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411, 


»ogeon  Horizontal  Parallax  Moon        54    59 
-    n's  add  .'    o     20 


Sum    55     59 
n's  Perigeon  Semidjameter  fub.,  16^    22 


■  fm^rnn^ 


"    pparcnt  Semidiameter  Earth's  Shadpw     38     47 
,,  loon's  Apogeon  S^idiameter  add  14    54      . 

Sum        53     41.      The 
kfgument   of    Latitude  anfwering  this  Latitude  53  Minutes 
.  I  Seconds,  i8o8v  10  Degrees   19  Minutes  17  Seconds  :  That 
iy  before  and  aftet  fix  and  twelve  Signs.  .  >   . 


o 


7hus : 
S. 


10  deg.  19  mm.  17  lee.  or 


Sf 


19  deg.  40  iam,  43  &c* 


S. 
o 

6 


And  the  mean  Limit  is  o  S.   11  Deg.  5  Mln.  4  Sec. 

Thus : 
5. 


1 1  deg.  5  min.  4  fee.  or 


5 
ij 


18  deg.  54  min.  .56  fee. 


Secmdfyy  To  determine  the  Ecliptic  Boundaries  of  the  Sun 


.Perigeon  Horizontal  Parallax  of  the  Moon 
Suil's  fub. 


Min.  Sec. 
61     24 
O     10 


Perigeon  Horizontal  Semidiameter  of 5^  ^  ^  ^     ^ •* 

®  ^  "  16    40 


Rem.     61     14 
16 


*  Sum       94    16 

In  the  Table  of  the  Moon*s  Latitude,  the  Jirgument  of 
Latitude  anfwering  to  this 'Latitude  94  Mt^-'-^ii  Seconds ^h 
18  Degrees  20  Minutes  8  Seconds  5  that  is,  beforehand  after  fix 
and  twelve. Signs.  •  ;^;- 


Ggg  2 


Thus  : 


^ 
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S. 


18^  xo'  %^  or 


S. 

5 
II 


7bus^ 


11^  39'  52"  Grcateft  Limit. 


For  the  leajl  Limit. 

Miru  &u» 

Apogeon  Horizontal  Parallax  of  the  1^        54    59 
Sun's  faU  CO     10 

Di^rence 

Apogeon  Semidlameter  of »  ^  ^ 

£um,  ^  to  9  Latitude 

The  Argument  of  Latitude  anfwering  to  this  Latitude  85 
?^:ixires  Tp-  Seconds,  fe  o  S.  16  Degrees  35  Minutes  5  Seconds 
the  Icall  Limit ;  that  is,  before  and  after  fix  and  twdve  Signs. 


54 

49 

»5 

49 

>4 

54 

8S     3^ 


Thus. 


S, 

c 

6 


16  dcg.  35  min.  5  fee. 


S 
II 


I3deg.  24inih.  55  fee.  And 


the  mean  Limit,  that  is,  when  the  Luminaries  are  at  a  middle 
(lilhncc  fwmi  the  Earth,  is  17  Degrees  21  Minutes  52  Seconds 
bdbre  fix  and  twelve  Signs. 


o 
6 


1 7  deg.  21  min.  52  fee.  or       12  deg.  38  min.  8  min.    So  that 

when  y<Hi  are  fceking  an  Eclipfe  of  the  Sun,  you  muft  make 
ufc  of  r(}c  Limit  the'  Sun  is  nearcft  to  ;  as,  if  he  be  in  Apoge- 

c:j,  take  the  Icaft  Limit,  \^c, 

Anci  if  ?t  the  tnic  Time  of  the  true  Conjunftion  of  the 
S'»n  ail  J  Moon,  the  Moon's  true  Longitude  be  lefs  than  the 
*^»:rti  of  the  Apparent  Scmidiameters  of  the  Sun  and  Moon, 
^A\^z\  to  thefe  DifFeiences  of  the  Horizontal  Parallaxes,  the 
.Sua  will  thcix  be  Eciip(eJ  foine\Vherq   on  the  Earth  ;  die  not, 

OthcTwiie, 
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.  Otheniriie,  If  at  the  apparent  Time  of  the  Vifible  Conr 
jundion  of  Sun  and  I^don,  the  Vifible  Latitude  of  the'  Mck>n 
be  kfs  than  the  Sum  of  their  apparent  Semidiameters,  then  the 
Sun  will  be  Eclipfed  at  that  Time  and  Place  on  the  Earth. 

But  if  the  Moon's  Vifible  Latitude  exceed  that  Sum,  then 
"will  the  People  of  that  Place  who  behold  the  Moon's  Vifible 
Latitude  to  be  fuch,  fee  no  Eclipfe  at  all.  . 

PRECEPT    XIV. 

« 

T(7  Jind  in  any  Tear,  how  many  Eclipfes  there  will 
be,  and  in  what  Months  they  happen. 

Firfty  You  are  to  obferve,  that  the  Sun  enters  the  twelve 
2Miacal  Signs  on  thefe  Days,'  as  hereunder  fet  down. 

Jantsary^  February ,  March,  April,  May,  'June,  July,  Auguft, 
9  7  9  9        10       10        22         12 

September,  OSfober,  November,  December. 
12  12    '         II  10 

• 

2.  Look  into  the  Table  of  the  Moon's  mean  Motion  for 
the  given  Year,  and  fee  what  the  Radical  Place  of  the  Moon's 
North  Node  is ;  for  in  thofe  Montlis  in  which  the  Sun  enjters 
the  Signs  that  the  Moon's  Nodes  are  in,  will  the  Eclipfes  of  tht; 
Sun  and  Moon  fall  in  that  Year.  And  the  Moon's  Nodes 
being  always  Diametrically  oppofite,  if  there,  happen  an  Eclipfe 
in  January,  there  will  alfb  be  one  in  July  \  becaufe  the  Sun 
inters  Aquarius  in  January^  and  Leo  in  July.  Aquarius  and 
Leo  being  oppofite  Signs,  ^c.  And  if  the  Nodes  change  thefir 
Signs  in  that  Year  in  which  you  are  feeking  the  Eclipfes,  then 
in  the  Months  preceding  the  Months  above  found,  will  there 
alfo  be  an  Ech'pfe  j  and  thefe  Months  J  call  the  Node- Months. 

3.  By  Precept  7,  fiftd  the  equal  Time  of  the  New  and  Full 
Moons  in  the  Node-Montis,  and  alfo  in  the  Months  next  before 
and  after  the  Node-Months,  (h^  which  means  you  will  be  furc 
not  to  mifs  the  Eclipfes  that  Year,)  Set  down  the  true  Places 
of  the  Luminaries  at  the  New  Moon,  and  the  Place  of  the  Moon 
at  the  Full ;  and  from  thefe  Places  feverally  fubtraft  the  Place 
of  the  Moon's  North  Node  for  the  tinie  given  j  and  this  Re- 
mainder is  called  the  Argument  of  the  Moon* s  Latitude  j  which, 

if 
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if  k  te  tof^  dtoft  the  Limit*  of  EcUpfcs  fct  down  in€t^h 
Prtteft^  A**e  \M  be  an  Eclipfestt  tffiit  time,  clft  ti6t. 

EsHM^,  Let  it  kc  required  to  find  how  ttuny  EcKpil 
there  wm  he  of  thd  Sun  and  Moon  in  the  Year  of  Chritt  174 
Ami  alfo  in  what  Month  they  happen  ?  * 

The  Method  of  your  Examination  for  the  whole  Year  vA 
ftand  thus :         •  - 

The  Year  1743,  is  the  third  paft  Leap-year ;  the  Epd 
is  15  J  zxA  the  Radical  Place  of  thoi  Moon's  Korth  TsJodeu 
Taurui  25  Degr.  3  Min.  24  Seconds.  Confequently,  the 
Months  in  which'  the  Eclipfcs  will  ha[^n,  are  jlfnH^  Mef^ 
OSfobeTy  and  Kvoeniher,  Note^  Be  fare  to  examine  the  Luna- 
tions in  the  Month  before^  and  in  the  Month  after  the  Noc 
Months. 


D.^H.  M. 

Full  I  1743,  March  28  H  44   D  in 
North  Node  fub. 
Argument  Latitude 
EcHptic  Bounds  D  are  from 

To 


S.  D.  M. 
6  18  43 
1  20  25 

4  28  i8| 

5  19  41 

6  10  19 


Short  of 
thcBotuds 
noEdipfc. 


New    ^    i743>  ^jpr/7  12   21  43 
North  Node  fab. 
Argument  Latitude 
Ecliptic  Bounds  0  are  from 

To 


in    I     3  45'>Sun  Ed. 

I  19  37  I  Invifibfc 
II   14  oSVbtcaufe  I 
II   II  401  South Lat, 

o  18  20 J  . 


Full  J    1743,   Jpril  27    3    23    J 
North  Node  fub. 
Argument  Latitude 
Ecliptic  Bounds  J)  are  from 

To   ' 

New    ]>.  1743,     May   12     5      56 
North  Node  fub. 
Argument  Latitude 
Ecliptic  Bounds  Q  are  from  • 

To 


in  7  17  32^MoonEcl. 
I  18  5^/lnviii,  bc- 
5  28  40^caufe  (be'5 
5 .  19  41  Vinder  ,tk 

.    6  10  J9^Earth, 


m  2 


I  18    t/^""^^'' 
^   »^     r vlnvifibleat 
o  14     I 

II  II  40 

O    18   20 


London* 


Full 


^fironfimcal  Prectptf, 


AH 


6  i8 

6  10 


1).    H 

^ortbWodc  fitb. 

To  • 

Full  1)    1743,  .&itf/»i.  :^Z3,4©  >  ia  o    9 
North  Node  Tub.  *  I   11 

10 '28 

II  17 

c  12 


19 


Argument  Latitude 
Ediptic  floimds  1  are  from 

•  To-  ^  ' 

r 

New   ^    1743,   02flW  6 
North  Node  fut>; 
Argument  Latitude 
Ecliptic  BounjU  ^  ^re  from 

To 


46 


in 


6  23 
I   10 

5  13 

5  13 

6  16 


Short  of 
the  Bounds 
no  £cL .  ' 


48n|Sun  is  Er 
i^/^dipfed 
3i^finall,  In- 
ajXvifible  at 
^^^ London,    * 


20 


JMoonticL 


Full    D    1743,  OSafer  21   13  .24  ^  in  I     9 

North  Node  fub.  i     g 

Argument  Latitude  1 1^  29  53^0 

Ecliptic  Bounds  D  are  from  11   1 7   -  ~  ^  Cireat. 

^          To  o  12 


^7^Vifible 


59^ 


■'■4  •     - 

New   D    17^3,  iViyw.  4    gr8 
North  Node  (lib.  . 
Argument  Latitude 
Ecliptic  Bounds  ©  ar?  from 

to 


50  m  7  23;  3:^ 

I       »   42( 

6  14  50 

5  13  ^5 

6  16  35 


■ 

Full   > :  ^743,  Nov  em,  20  2  31 
North  Node  fub. 
Argument  Latitude 
Ecliptic  Bounds  ])  are  from 

To 


^Sun  is  Eel. 
Jnvifible 
at  London. 


Paft  tl>c 
Bounds, 
no  Eclipfe. 


Bf  the  "X^ork  above,  I  have  exaniined  all  the  New  and  Full 
Moons  in  the  Year  1743,  that  are  poffible  of  producing  an 
Eclipfe  5  and  I  find  within  the   Circumference  thereot,  there 


will 


.V 


4t6 
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will  be  fix  Lttoiiiarian  Eclipies,  wc.  fiwr  of  the  Sun  and 
two  of  the  Moon  :  And  for  tbis  purpoie  aUb^  I-liaTeGdctt- 
hted  die  ibUowii^  Table }  which,  if  jou  enter  with  the 
Motm's  mean  Anpnuly  at  the  time  of  any  Ed^ile,  and  take 
out  the  Argument  of  Lattbide,  and  add  it  to  the  Axnunent  of 
Latitude  at  the  time  of  any  Edipfe,  dot  will  Ibew  you 
whether  die  next  Lunation  will  produce  -an  Edipfe  or  not : 
For  if  the  Sum,  be  within  the  Limits  of  Edipfii^  (as  deter- 
min'd  in  the  bft  Prtetpt)  theie  will  be  an  Edipfe  ;  elfe  not. 

A  TABLE  of  the  Mean  Motion  of  the  Arffi- 
ment  of  Latitude  of  the  Moon,  for  difioverii^  of 
the  Ijtminarian  EcUpfes. 


Mtm  Amm.    ^ 


S. 

o 
o 

I 
I 

2 

3 
3 

4 

4 

5 

5 
6 


Dtg. 

oo 

»5 

oo 

»5 

oo 

oo 
»5 

CO 

»5 

oo 

»S 

oo 


Sipts 

oo 
II 
II 

10 

to 

9 

9 
8 

8 

7 

7 
6 


Argumtnt  Latituit. 


616 


S. 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 


»4 

14 

14 

*4 

>4 

15 

«S 

IS 

IS 

15 
16 

16 

t6 


Mm. 

See. 

04 

3S 

17 

05 

29 

35 

4* 

05 

54 

35 

07 

05 

19 

35 

3* 

OS 

44 

35 

57 

OS 

09 

35 

22 

05 

34 

35 

Example.  I  have  found  that  the  Sun  is  Ecliprcd  the  4th 
of  Novimber  1743 :  I  would  Jcnow  at  one  View  whether 
the  next  Full  Moon,    will  br  Eclipied  or  not  ? 


OPE- 
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OPERATION. 

Moon^s  Mean  Anomaly  to      7    59     17 

Argum.  Latitude  2)/f^/»i/rr  28,  is  6  ,  14    50      o 
Argument  Latitude  pfT  Table      6     14    42      o 

Argument  Latitude  o    29     32      0 

This  Sum,  fe  the  Argument  of  Latitude  at  the  Full  Mood 
in  November  1743' ;  which  far  exceeding  the  greateft^Limit 
of  the  Moon's  Eclipfe,  proves  that,  that  Full  Moon  will  pafs 
bdow  the  Eardi^s  Shadow  ;  and  confequently  free  from  any 
Obfcurity.  * 

NoU^  When  the  Argument  of  Latitude  falls  near  the  Limit, 
then  yo4  muft  carefully  examine  that  Lunation  as  has  been 
laught  in  Preeeft  13  ;  otherwife  *tis  poiEble  you  may  i;nifs  of 
difcovering  a  bnall  Eclipfe.       ' 

P  R  E  C  E  P  T    XV. 

To  Calculate  an  Eclipfe  of  the  Moon^ 

> 

Firjt^  In  orderTiercunto,  you  muft  fet  do^n  the  Calculation 
«f  the  Sun's  and  Moon's  Place  to  the  equal  Time  of  the  true 
Orbit- oppofition  ;  and  for  an  Example,  I  (hall  take  the  Moon's 
EcHpfewhicb  I  have  found  in  rhe  laft  Precept  to  h2L^^t\  December 
21^  AnM  1740,  the  Time  of  the  true  Oppofition  found,  at 
has  been  fliewn  in  Precept  71  ^ands  thus : 


•   •  ^ 


Hh=b..        /  E^fiaV 


4iS 
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Eq.  Timccf)     Long.  C     t    Anom.  ^    {Equation. 


5_ 

Jur.O  1740     J   9    20    17    ICJ    0    II    51    4bi    2 
i^it.  21  Biff.  II    20    53    25111    20    52    22jI3 


Hours  II 
M!nii*e^  56 
Stccnd  38 

Mean  ^!ot. 
Hquat.  add 

Sun's  Place 


27     t 
2  iS 

2 


27     6  o 
2  18   6 
'  2   6 


9  II  40     J 

o     6  41 


q   II   46  42 


6     3  13  3^ 


4  L  L  i  4t>29 
36  644b 

28         21C7S 
13  add 

41 


Eq.  Time  ^ 


^«/«  1740 
Dec.  2 1  Biff 
Hours  II 
Minutes  56 
Seconds  38 

Mean  Mot. 
£quat.  add 

D  inherOrl 
Nodefub. 

Al-gu.  Lat, 
TratLit.N.A 


Long.   ]) 


2   19  54  32 

O   10  47   47 
6     2  21 

3^  45 
21 


10   14  4^  33 


Anom.  If 
S    ^      ' 


Node  > 

iij5   o    /     n 


II     I  08  cgb  18  51  C9 


5  59  '7 
30  29 

21 


3  ^3  OS  44 


27 
7 


—18  s^  43 


\3     7  '^  tl 


9  22  18  49h     4  13    i 


3  II  46  42 
3     4  13     I 


Rcdua.  fub.  1 


7  33  41 
_j9j,6l 

I   42 


tcl.  PLce^   j  3   *^  45  CO 


I    With  the  mean  Anomalies   of  the  Sun  and  Moon,  tate 
OiC  of  the  Table,  Page  62,  their  Hourly  Motion^  thus:- 


HouilvMotic 


""W 


O 


Mln.  Sec, 

^     33 
31    57 


Hourly  Motion  of  Da©         29     24 


I^OW 
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Now  jor  the  lime  of  ReduSfion^  fay^  ^ 

■*  ■       *  * 

Min.  Sec, 
As. Hourly  Motion  of  Moon  from  Sun        29     24  L  L    3098 
To  One  Hour,  or  60     00  '  o 

SoisRicdudion     '  i     4^  15477 

To  Time  of  Reduftion  3     28  12J79 

This  Time  of-Redtl£kion  thus  found,  (in  any  Eclipfe)  applied 
to  th^  equal  Time  firft  found,  according  to  its  -firft  Title,  gives 
the  equal  Time  of  the  middle  of  the  Eclipfe  ;  and  applied 
contrary  to  its  firfl:  Title,  gives  the  equal  Time  x)f  ihe .  true 
Ecliptic  Oppofition.  Thus,  if  the  Latitude  of  the  Moon  be 
Afcending  (either  North  or  SouthJ  then  the  Time  of  Redadion 
muft  be  fubtrafted  from  the  equal  Time  of  the  true  Orbit-op- 
pofitipn  ;  and  the  Remainder  is  the  equal  Time  of  the  rhidd  e 
of  the  Eclipfe  :  Add  the-Time  of  Reduction  to  the  equal  Timz 
'  of  the  Orbit' oppofition,  and  the  Sum  is  th^  equal  Time  of  th$ 
true  Ecliptic  Oppofition.  ' 

2.  But  when  the  Latitude  of  the  Moon  is  Defending  (See 
the  Schemes,  Page  61)  which  is  when  the  Argument  of  Lati- 
tude is  more  than  3  or  9  Signs,  and  lefs  than  6  or  12^  add  t\\^ 
Time  of  Rcduftion  tp  -  the  eqyal  Time  of  the  true  Orbit- 
bppofition,  gives  the  middle  of  the  Eclipfe ;  and  fubtrafted, 
you  will  have  the  true  Time  of  the  Ecliptic-oppofition.  *  Thus 
in  the  Eclipfe  befbre  us; 

S. 
Equal  Time  of  true  Orbit  ^    at  London  ? 
1740  December  S 

Thne  of  Redu<S?on  fubtraft  and  acid  . 
Equal  Time  of  the  middle  21 

Equal  Time  of  the  Eclip.  ^ 
Equation  of  Time  fubtriidt  ■ 

A    '        ^T--  "     f  .u    5  Middle  21 

Apparent  Time  of  the  <  t.-  r    • 
*  *  '  i  Lcliptic  fp 

3.  With  the  mean  Anomalies  of  the  Sun  and  Moon,  ukc 
out  the  Horizontal  Piiralkxes  (the  Sun's  beliig  ever  lo  Sec; 
and  apparent  Semidiametcrs,  and  from  the  Sum  of  the  Hori-. 
zonUl  Parallaxes,  fubtract  the  apparent  Semidiameter  of  the 
Sun  J  the. Remainder  will  be  the  apparent  Semidiameter  of  tlie 
Li'.nh'b  Shadow  that  the  Moon  at  that  'I'imc  paiTctb  throug  1. 

H  b  b  2  .  Horizontal 


D. 

M. 

S. 

II 

56 

38 
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II 
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37 

II 

55 

33 
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Horizon  Parallax  of  ^  ^  ^ 


Min»  Sec. 
lo 
4a 


Sum  %   5^    52 

Semidiameter  Sun  futtrafl  iS   IX 


Appar.  Semi.  Earth's  Shadow       40     30 
Semediameter  Moon  add  15     24     ^ 

Swm  ,  55    54 

Moon's  true  Latitude  fubttaA     39    26- 

R  emain  the  Par^  deficient  1628 

•  Hence,  becanfe  the  Parts  deficient  ai^  lefi  than  the  Moon's 
Diameter,  it  fliews,  the  Eclipfe  will  not  be  Total ;  but  if  they 
i»e  equal,  then  the  EcHpfe  will  foe  Total  without  contintiancer 
But  if  the  Parts  deficient  be  more  than  the  Moon's  Diaxneteiii 
then  the  Eclipte  will  b«  Total  with  continuance^ 

Now  for  the  Digits  Eclipfed^  fay^ 

Min.  Sic' 
As  Semidfamcter  D      15     24  LL    5906 
To  fix  Digits        6    00    00         loooo 
So  Parts  deficient         16     28  5615  *  j 

To  Digits  6     24    55  9709 

I 

4.  To  find  the  Scruples  of  Incidence,  or  Motion  of  half    < 

Duration. 

T^is  may  be  performed  four  fever al  Ways^ 

1.  By  the  47th  of  the  firftof  Euclid. 

2.  By  Trigonometry.^ 

3.  Loffarithmttically/  ' 

4.  By  Shakerlefs  LGgiftical  Logarithms. 
Fir  fly    In  the  right   angled  plain  Triangle  A?  M,    >fght 

Angled   at   P,  there  are  given  La  the  following  Scheme,,  A  P 

the  true  Latitude  of  the  Moon,  at  the  Tim^  of  the  true  Op- 

^fiuQfi  39  Min.  26  Sec.  and  AMs^AN  the  Sum  of  the 

Moon's 


1 

t 


jS/lrommical  Precepts,  ,  421 

Moon's  Sexnidiameter  and  Earth's  Shadow  55  Min«  54  Sec.  to 
find  P  M=t  P'li  tfae^  Motion  of  half  Daratbm 

OPERATION. 


latitude  D  39    26  SumSemidiaiD.  55    54 

60  60 


2366 
2366 


14196 
14196 
7098 

473?- 

5597956 


£xtra£t  the  Square  Root 


3354 
3354 

13416 
16770 
10062 
10062 

■■   ■   I  I   1   > 

II249316 
55^7956^ 

5651360(^2377860. 


•         •        • 


which  Divided  by  60,.  gives  39  Minutes  37  Sfccnds^:s:  P  M  s 
P  N>  the  Motion  of  half  Duration*  < 

Secondly,  By  Trigommtefry. 

I.  For  the  Angles  at  A  and  M.  -  ^ 

peg.  Min. 
As  Sum  Semidiametcrs  A  M    J3S4    —  3.5255^3 
To  Radius  ^6     00— lo.oooQOO 

So  Moan's  Latitude  A  P  2366—  3.374015' 

To  C.  f.  Angk  P  A  M  45       8—9. 84845  2 


Jtgain  : 


As  Radius 


Dig,  Afm.       , 

90    00 — 10.000000 


To  Z  Seipid.  Moon's  and  Earth's  Shadow    3354    —  3-5255^3 

45       8—  9-85049; 
2377     —  3-37605^ 


So  &  Angfc  PA  M 

To  P  M  Motion  of  half  Duration 

the  fame  as  before. 


Thirdly, 
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Thirdly^  Logaritbfnetically. 

RV  L  E.  The  Re£t-angle  made  of  the  Sum,  and  Dif- 
ference of  any  two  Numbers,  is  equal  to  the  DiiFerence  of 
the  Squares  of  thoie  vNumbers.  That  is,  take  the  Logarithms 
^f  the  Sum  and  Etifference  of  the  Semtdiameters  of  the  Moon'« 
and  Earth's  Shadow,  and  ^f  the  Latitude  of  the  Moon  ;  the 
half  ^umof  the  two  Logarithms  is  the  Logarithm  of  the  Scru- 
ples of  Incidence  or  half  Duration.  . 

» 

Min.  See,  Attn.    Sec. 

'  Latitude '39     z6  Sum  Semtdiameter  jf  and  Q  55    54 

60      '  60 


2366  Seconds  3354 

3354 


Sum  S72o=3.7S739& 
Difference  988=2.994757 
Sum  Lpgar.  6.752153 

60)  2377        3.376076  half* 
That  \s  39  Minutes  37  Seconds. 


z     * 


Laftly,  By  Shakerlcy'i  Logi/iical  Logarithm. 

* 

RULE.  Subtra£l  the  Logiftical  L<^rithm  of  the  Sum 
of  the  Semidiameters  of  the  Moon's  and  Earth's  Shadow,  from 
the  Logiftical  Logarithm  of  the  Moon's  Latitude,  the  Remaiq* 
dcr  is  the  Sine,  of  an  Arch.;  to  the  Co.  Sine  of  which  Arch, 
add  the  Logiftical  Logarithm  of  the  Sum  of  the  Moon's  and 
Earth's  Shado^^;  this  Sum  (hall  be  the  Logiftical  Logarithm 
af  the  Scruples  of  Incidence  or  half  Duration. 


ope;- 
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OPERATION. 

Min.  See. 
Latitude. of  the  Mooa  39    26  LL    9.81771 

Sum  of  the  Semid.  j)  and  ©  Shadow  .    55    54  LL    9.96926 


Remains  tl^e  Sine  (^  44    52  9.84845 


■  I 


Co.  Siirieof  '    44     52  9.85649 

SumSemid,  Moon  and  Earth  Shad.        55     54    LL   9.^5290 


M.    > 


Scruples  of  Incidence  as  before  .  39     37-  9-81975 

5.  To  find  the  Time  of  Incidence^  or  half  Duration,  and 
from  thence  the  Beginning  and  Ending  of  the  Edipfe. 

«  J 

For  the  Time  oj  half  Dunaion. 

t  *  ■  •  ■ 

-  By  Street'^  Logiflicat  Logarithm,  fay^ 

» 

Jklin.  Secr 
As  true  Hourly  Motion  5  a  q  29     24  LL  3098 
To  one  Hour,  or  60     09  o 

So  are  Scruples  of  Inddence         39     37         1803 
To  the,  Time  80     51         1295 

1 

For  the  Beginning  and  End  of  the  Edipfe.   ' 

D.   H,    M.  '  S. 
ApparentTime  of  the  middle  2J     1 1     48     37* 

Time  of  half  Duration  fubtra6i  and  add  1     2p     5  { 

Appar.Timcof    Beginning  2i     16     27     46' 

*^^  End  21     13      9    28 

6.  To  find  the  Latitude  of  the  Moon  at  the  'Beginning  and 

End  of  the  Edipfe.  *    . , 

The  moft  exaft  Way  is  to  Calculate  the  Place  Qf  the  Moon 
in  Longitude  and  Latitude  by  the  6ch  Precept,  But  bccaufs 
that  Is  fomething  troublefome,  and  the  Ufe  of  her  Latituidc 
being  for  no  other  End  than  to   ferve  for  Drawing  th&  Typ?, 


cr 
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or  a  Reprefentation  of  the  Eclipfe  in  Planoy  therefon?  the  fbl« 
lowing  pra£iical  Mechpd  U  fufiiQient  for  thti  Purpofe. 

Ftrjt^  Find   the  Motion  of  the  Sun  ia  Time  of  Incidence 
and  add  it  to  the  Scruples  of  Incidence.  , 

( 

Min.  Sec. 
As  one  Hour,  or  60    00  UL         x> 

To  Sun's  Hourly  Mo)tion   2     33         13716 
So  Time  Incidence  80    51  1295 

ToMbt.  0  in  thatTime  3    26        12421 
Scruples  of  Incidence  add  39     37 

Sum  43       3  fubtraft  this  Sum, 

from  the  Argument  of  Latitude  at  die  middle,  gives  the  Ar^- 
ment  of  Latitude  at  the  Beginning  s  2nd  added,  gives  the  Argu* 
ment  of  Latitude  at  the  End;  by  which  Argumei^ts  of.  Lati- 
tudes find  the  Moon's  true  Latitude  aafwcring  thereunto  by  the 
Table,  Page  58. 

OPERATION. 

S.    D.    M.    S. 

Argument  Latitude  middle  o      7     33    41 
Sum  fub.  and  add  43       3 

A,B.U,.f|?'"»^   .  «      I    so^i 

Min,  Sec. 
^Beg.    35     42> 
Hence,  the  Lat,  ^  atS  >  North  Afcending. 

CEnd    43      8> 

f 

*  NfitCy  The  Latitude  is  Afcending  cither  North  or  South, 
lintil  the  Moon  be  three  Signs  diftant  from  her  Nodes;  be* 
caufe  it  incrrfftr^U  that  Time ;  but  if  the  Diftance  bo  more 
'than  three  Signs,  then  'tis  Dcfcendmg  towards  the  Nodes, 
^nd  therefore  the  Latitude  decreafes. 


> 


iProm 
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I^rom  the  foregoing  Calculuionlhave  found  die 


D.    H.  M.    S. 


e  %      rB^in-  11  ^t  Decern,  3i     lo  37  46'^ 

pl^jMiddlc  II  48  37CpM 

r_^-S  J  Ecliptic  j»  II  55  33C 

<{i'stEnd  13  9  28> 

Total  Duration    .  2  41  42 

Digits  EclipJGKl  6  24  55 

7,  To  delineate  the  Edipfe  of  the  Moon  in  Plata, 

1.  Prom  the  Line  of  Lines  on  the  Scftor'  opened  to  anjr 

.  tjonvcntent  Radius,  (or   from  any  Scale  of  equal  Parts)  take 

the  Semidiameter  of  the  Earth's  Shadow  in  your  CompalTes, 

ahd  fet  one' Foot  in  A ;  defcribc  the  inncrmoft  Circle  B  £,   this 

fhaH  reprefent  that  part  of  the  Cone  of  the  Earth's  Shadow 


■ 
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and  Attfjofpherc  40  Minutes  30  Seconds,  cut  off  in  that  Place 
whicli  the  Moon  pafieth  thro'  at  that  Time. 

2.  With  the  Sum  of  the  Scmidiamcters  of  the  Moon  and 
Shadow  55  Minutes  54  Seconds  taken  from  the  fame  Scale, 
dcfcribe  the  outmoft  Circle,  F,  N,  M,  I :  Draw  F  I,  to  re- 
prefcnt  a  Horizontal  Line  and  F.cHptic. 

3.  At  the  Time  of  the  middle  of  the  Eclipfe  find  the  Al- 
titude of  the  Nonagefimc  Degree,  which  in  this  Eclipfe  at 
Lcndon  is  61  Degrees  55  Minutes  ;  then  by  help  of  the  Lines 
of  Chord  on  the  Sc6lor  fct  off  the  Pofition  of  the  Moon's  Orb 
at  that  Time. 

4.  Take  the  Latitude  of  the  Moon  at  the  beginning  of  the 
IJclipfe  35  Minutes  42  Seconds,  from  the  .Line  of  Lines  on 
the  Scdor  (fet  to  the  fame  Radius  as  you  draw  the  Circles  by) 
and  fet  it  from  A  to  K,  becaufe  the  Latitude  is  North  ^ 
(had  It  been  South,  you  muft  have  fet  from  A  towards  D) 
taii.e  43  Minutes  8  Seconds,  the  Latitude  at  the  end,  and  fet 
it  from  A  to  L  i  then  by  help  of  your  Parallel-ruler  draw 
|C  M,  and  N  L,  parallel  to  F  T,  and  draw  M  N,  which 
(hall  reprefent  tiie  Moon's  Orb  during  the  Time  of  the  Eclipfe, 
and  fbaJl  IVe  in  a  true  Pofition  at  that  Time  in  refpeft  of  the 
Horizrjn  of  London, 

Laftly^  Divide  M  N  intd  two  equal  Parts,  at  P,  with  the 
Scmidiumeter  of  the  Moon   15  Minutes  24  Seconds,  on  M  P 
and   N  ;    feverally    fweep   three  Circles  5  fo  (hall  that  at  M,    1 
reprefent  the   Moon   at  the    beginning  of   the   Eclipfe,    that 
at  P  at  the  middle  or  greateft  Obfcuration,  and  that  at  N,  the 
Moon  v/hen  {he  begins  to  Emerge  out  of  the  Earth's  Shadow 
and   Atmofphcre,  or  the  final  End   of  the   Eclipfe.      A  P,  fs 
t!ie  Axis  of  the  Moon's  Way,    to  which  (he    always  comes 
at  the  middle  of  the  Eclipfe  ;  A  L   is  the  Axis  of  the  Ecliptic, 
to  which  (he   comes  at   the  time  of  the   true  Ecliptic  Oppofi- 
tlon.     And  the  Angle  L  ^  P,  is  the  double  Quantity  of  the 
7"ime  of  Reduction,  as   is  manifeft  if  you  compare  the  Scheme 
with  the  Calcu ration. 

N,  B.  For  the  Pofition  of  the  Luminaries  in  Eclipfes,  ob- 
fervc  that  their  Axis  make  nearly  the  Angle  with  the  Horizon 
at  London  thus,   vix. 

Lr  ^  at  their  Rifing  near  right  •  On  the  Meridian  60  Degrees 
to  the  Right-hand.  At  Setting  about  45  Degrees  to  the  Right- 
hand.  ' 

Lt  ^  at  their  rifing  near  right :  On  the  Meridian  64  Degrees 
to  the  Right-hand  ;  at  fetting  50  Degrees  to  the  Right-hand. 

In 
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In  n  at  their  rifing  near  right :  On  the  Meridian  7s:  D^p-ee-r, 
at  fettirg  55  Degrees  both  to  the  Right-hand. 

In  i^  at  their  rifing  about  87  Degrees  to  the  Left-hand  :  Oa 
the  Meridian  right  $  at  fettiiifi;  abo.ut  60  Decrees  to  tl.e  R'/Rt. 

Ii\  A  at  their  t'liip;  about  60  Degrees  10  the  Left:  On  the 
Meridian  80  .O.'j^r.-i  to  the  Left;  and  at  fetting  54  Degrees  io 
the  R'ghr. 

In  ^  at  their  rifing  about  40  Degrees  to  the  Left :  On  the 
Meridian  70  Degrees  to  the  Lett ;  and  at  fcttlng  50  Degrees  to 
the  Right-hund. 

In  ^  at  their  rifing  about  30  Degree:  to^tbr?  Lc  ft :  On  the 
Wkridian  65  Degrees  to  the  Left  ;  and  at  fetting  55  Digues  to 
the  Right-hand. 

In  nt  at  their  rifing  42  Degrees  to  the  T-eft :  On  tl.e  Meridian 
80  Degrees  to  tha  Left;  and  at  fetting  70  Degrees  to  the 
Right; 

"In  f  at  their  fifing  60  Degrees:  On  the  Meridian  81  Degrees 
to  the  Left ;  arid  at  fetting  73  Degrees  to  the  Right-hand. 
In  Vf  the  fame  as  in  Cancer,  « 

In  s::  82  Degrees  on  the  Left:  On  the  Meridian  86  Degrees 
to  the  Right ;  and  at  fetting  56  Degrees  to  the  Right-hand. 

In  K  at  their  rifing  near  right :  On  the  Meridian  ^2  Degrees 
to.  the  right ;  and  at  fetting  50  Degrees  to  the  Right. 

Tbefe  Pofitton?  of  the  Luminaries  in  Eclipf  s,  are  more 
general  than  when  laid  down  by  the  Altitude  6f  the  Nonagefime 
Degree,  for  when  the  Moon,  £5*^.  isinC/?»rfr  (as  in.thisEclipfe 
:  before  us^  under  the  Meridian -with  great  North  Latitude,  if  -ij: 
be  laid  down  by  the  Altitude  of  the  Nonagefime  Degree  it  will 
'  throw  her  into  too  oblique  an  Pofition,  which  for  your  owi\ 
Satisfadion  you  may  try  at  your  Lelfure. 

And  for  their  PoGtions  between  Rifing  and  Southing,  and  be- 
.tween  their  Southing  and  Setting,  your  own  Reafon  wili  better 
diredt  than  a  Multitude  of  Words. 

At  the  Time  of  this  Eclipfe,  the  Moon  has  juft  pad'  the  Con- 
jun<3ion  of  Jupiter^  Mars^  and  Saturn  you  may  fee  a  little 
to  the  Eaft  all  three  Retrograde.  Venus  and  Mercury  are  under 
the  Earth.  . 

8.  To  Conftxuft  an  Edipft  of  the  Moon  Geometrically. 
The  greateft  Part  of  this  Work  is  performed  in  the  7th 
PaVagraph  of  this  Precept^  fo  that  here  is  nothing  to  be  done, 
but  only  to  divide  the  Moon*s  Orb,  into  Hours  and  Minute? 
of  Time ;  which  being  perfol"med,  you  may  prcfently  fee 
.  at  any  time  during  the  Eclipf^,  how  many  Digits  are  darkned 
at  that  Time, 

I  11     2  lo 
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ITo  Divide  the  l/koris  Orb. 

Confider  what  Hour  is  neareft  to  the  middle  of  the  EcHpfe, 
vhich  in  this  Example  is  Twelve  at  Night,  whofc  Difiereace 
from  12  is  only  \\\  23^* ;  and  then  I  lay, 

Min.  SeCs 
If  one  Hour,  or  '  60    00  LE  o 

G  i ve  (hourly  Motion  Moon  from  Sun  29     24  3098 

What  Diftance  from  4  o'Clock  give  1 1     23  7^19 

^w/w/r.  Motion  Moon  from  Sun  5     37       '  10317 

» 

Take  this  5'  37'^  in  your  Compares  from  the  fame  Scale  the 
Digram  was  laid  down  by,  and  fet  it  from  the  middle  of 
the  Eclipfe  on  the  Moon's  Orb  at  P  towards  N,  and  that 
Point  {hall  be  the  Place  of  the  Moon  at  Twelve  o'Clock, 
but  had  the  middle  of  the  Eclipfe  been  after  12  o^Clock, 
then  the  Diftance  in  the  Moon's  Orb  muft  have  been  laid  down 
towards  M,  as  your  own  Reafonwill  dired  you  better  than  a 
MuItituA  of  Words.  Take  29  Minutes  24  Spends  in  your 
Compafles,  the  Hourly  Motion  of  the  Moon  from  the  Sun, 
and  fet  one  Foot  in  the  Moon's  Orb  at  the  Hour  of  Twelve  (juft 
now  found)  and  turn  the  other  Foot  towards  M ;  that  (ball 
give  the  Hour  of  Eleven  at  Night,  and  turn'd  towards  N,  ihall 
give  the  Place  of  the  Moon  at  the  Hour  of  One  in  the  Morning : 
And  thus  you  may  mark  out  the  Orb  of  the  Moon  in  Hours 
and  Minutes  during  the  Time  of  the  Eclipfe,  which  you  will 
find  to  agree  exa£^Iy  with  your  Calculation,  diftinguiining  tho 
Minutes  by  fmall  Dots  along  the  Moon  s  Orb. 

Take  the  Semidiameter  of  the  Moon  15'  24"  in  your  Com- 
paflcs  from   the  fame  Scale,  and  ufton  ftrong  Paper,  or  fine 
Card  ;  fweep  a  Circle  as  per  Figure,  and  draw  the  Diametet 
A  £,  which  divide  into  12  equal  Parts, 
or   Digits,    and  with    the  Semidiameter 
of   the   Earth  s  Shadow  and  Atmofphere 
40  Minutes  30  Seconds,d  raw  eleven  Arch- 
lines  ;  fo  fhall  you  have  the  Body  of  the 
Mpon divided  into    12  Digits:    Cut  this 
Moon  out,  and  put  a  Pin  thro'  the  Cen- 
ter ;  carry  the  Point  of  the  Pin  gently  a- 
long  the  Moon's  Orb,  always  keeping  the  Point  A  truly  to  the 

Center 


Center  of  the  Shadow;  and  by. this  Method,  you  will  fee  at 


Deliquium,  -And  by  this  Method  Projeded  upon 
a  large  Sheet  of  Paper,  I  alv^s^s  fhcw  Goindemoh  tbfi  Nat3ttM 

of  a  Lunar  Eclipfe. 

'      •      -  •        ■         . 

To  Calculate  a  Total  Ecliffe  of  the  Moon,   to  any 
•        particular  Place  on  the  Globe. 

And  for  an  Exam^e  I  Ihall  Ibcw  it  fhall  be  that  wluch  hapt 
pen  OQohir  22,  1743  ? 


Equal  Time^ 


^'■i    M   m 


OSioK  21 
Hours  t5 
Minutes  24 
Seconds  31 

Mean  Mot^ 
Equat.  Sub. 

Sun's  Place 


Long.  0    I  Anom.  O 
$.    o     r    .ii;^^  o^    I       111 


Equation. 


9  20  33  i8|6  12    X  4^ 
9  r9  46  499  19  46    I 


■it.  <,**— »-^»»^ 


4260 


Hi         »lll 


3658 

59 


3658 

59 
I 


7  10  58  15 
I  39  '5 


»i>   <* 


2^ 
o 

39 


"V"V" 

5        17434 


41 

46 


3205 
20639 


4     2  28  4ll3^    ** 


7      Q    18   50 


Equal  I'ime. 


Long.  J),   I  Anom.  i>   1    N^ 


ode  > 
/ 


y^wiff  1743, 
0<^«*.  21 
Hours  15 
Minutes  24 
Seconds  31 

Mean  Mot. 
Equat.  Sub. 

D  in  her  Orb 
Node  fub. 

Argu.  Lat. 
Lat.  D  S,  D. 

Redu£i,ion 

Ed  Place, 


8  14    7 

_  17 


4    (I   14  i7|7  «3  54    6*^ 
9    3  5*  368    I     6  22 


a    956 

13    4 

17 


1 


15     J^ 

I  13  33  ^§4    3  n  45'      9    ^f 
4  14  38 


i     9  18  50 

I     9  27  14 


II  29  51  36 
o    o  44 

I  V 

2 

i     9  18  54 


45      3    *4 

15     34      8 

»    59 

10 
H 


■AMI*. 


Horiz. 


43^  'J/trMomcal  Precepts. 

Min.  Sic. 

Horiz.  Motion  off  ^  *    3^ 

Hourly  Motion  )  a  o  33    22 

Now  for  the  Jime  of  ReduBion^  fay^ 

Jditt.  See.  % 

As  Hourly  Motion  ]^  i  G  33  22  LL    2548 
To  one  Hour,  or  60  00  o 

So  Redu£lbn  00    2        32553 

TotheTime  00    4        30005 

D.H.  M.  g. 

Equal  Time  true  Orbit  J>  ztLondm  1743,  OUob.  21   15  24  31 

Time  of  Redudion  fubtraft  and  add  4 

Equal  Time  of  Ecliptic  <p                                    2 1   15  24  27 

Equal  Time  middle                                                21   i<  24  -25 

Equation  Time  add     -                                                      16  12 
Appar.Ti„eofthe|^5j5^c<P 


21    15   40  40 
21    15   40  48 


Now  Read  Article  3,  Page  419. ' 

Min.  Sec, 

< 

Horizontal  Parallax  of/®     °    *9 

<.»  5.9    3« 

Sum  59    48 

SemidiamiBter  Sun  rubtra£l      i6     14 

Appar.  Semi.  Earth's  Shadow  43     34 
Semidiameter  Moon  add   ''>     f6     12 


Sum  59    46 

Moon's  true  Lat.  fubtraft    00    44 


Remains  Parts  deficient  59     21         ' 

Hence,  becaufe-  the  Moon's  Latitude  is  lefs  than  the  Dif- 
ference between  the  Semidiameter  Moon  and  Earth's  Shadow, 
fiiews  the  Eclipfe  will  be  Total  with  Continuance, 

For 


*  I 

^Aftrmmkal  Precepk^ .  jj^lf 

For  the  Digits  Eclipfed,  fay; 

AsSemidiameter  ])         j6     12  LL    5686  ^ 

To  fix  Digit!  600        Xpooo 

So  are  Parts  deficient       59     -  2  ^i 

To  the  Digits Eclipfed    2t    51    40  4385 

4,  To  Jind  the  Scrupks  of  Incidfwe. 
I.  By  /*<?  47  o/"  /i&tf  Jirjl  of  Euclid. 

Lat    2>  =:  A  P  44*'  Seniiidiameter  }  and  @  Shadow^  sc 

44=  A  P  59'  46»' 

'         60 


176 

176      3586 

3586 

1936   ■  ■ 

21516 
;  28c88 

17930 
iP7S8 


mm 


12859396 

Square  A  Pfub.        193$ 


Seconds. 


12857460(3585.7 


•    • 


2.  By  Trigonometry. 

Seconds 
As  SumSemidiametei|=:  A  M  3586 —  3.5546103 
To  Radius  ^0       b      o — 10.0000000 

S^^/nTi^/       o  44-1.64345^7 

To  C.  f.  P  A  M        89    17    49—  8.6888424 


^gairt^ 


432 1  .^hwmricd  Pnc^i, 

Dig*  Alim.  Sic* 
As  lUdtus  90      o      o-*-io.ooocCM 

ToSumSimid.  ^  and  Q  Shad.  3586—-  3.^54610} 

SoS.  Angk  P  A  M  ^    ^7    49*^  9*9999^3 

To  P  M  Motion  of  fl^If  Duiatian  3-554577^ 

Bqual  3585.7  Seconds. 

3.  By  the  Ifigmthmu 
OPERATION. 

•  -        ■ 

Sifonds. 
Sum  Semid.  )  and  G  Shadow. 3586 
Latitude  D  add  and  fubtrad  44 

Sum  ^3o^3.5S©90^6 

Diff.  354a-— 3.5492486 

Sum  of  the  Logarithms  7. 1091552 

Half  358S7~3-5S45776 

4.  7J>  jfo^  /i&^  T/W  gT  half  Duration^  and  from 
thence  the  Beginning  ana  End  of  the  Eeli^e. 

Min.  Sic. 
As  true  Hourly  Motion  >  2  Q    33     22  LL^48 
To  one  Hour,  or  60     00  o 

So  are  Scruples  Incidence  59  45.7  17 

To  Time  half  Duration  107     28         2531 

That  is  I  h.  47'  28". 

D.   H.   M.    S. 

Apparent  Time  Middle  21     15    40    48 

Time  half  Durat»  fub.  and  add  i  .  47     28 


Appa,.Ti»„of1.J|S--     '3    il    f. 


T» 


jifirdnwiical  Precis.  .433 

,  9.  To  find  the  Scruples  of  half  Total  Darknefs  in  a  To- 
tal Eclq^  of  the  MoQH,  and  thfliDCit  the  Cohcinuance,  Begin- 
ning, and  find  of  Total  Darknefs. 

RULE,  Firopi  ^  8^roidiamcter  of  the  Earth's  ^- 
dow,  fubtradk  the  Semkliameter  of  theM/oon;  theRomaindi^r 
reduce  into  Seconds^  and  alib*rediice  the  Meoi/$  Latitude  into 
Seconds  ;  the  iulf  Sum.  of  the  Logarithms  of  the  Sum  and 
Difference  in:  Seconds  (ball  be  the  Motion  of  hajf  Continuance 
in  the  Total  I^rknefs,  ajs  has  been  (hewn  in  finding  the  Scruple 
of  Incidence  in  the  Partial  Eclipfe. 

This  half  Conttnuancft  of  Yotal  Darknefs,  lubtraAed  from 
the  middle  of  the  Ecli^,  gives  (he  Tiine  of  the  Beginning  of 
the  Total  Darknefs  ;  and  added  to  the  Time  of  the  middle, 
gives  the  Time  of  th^  End  thereof. 


\   ' 


A(in.  Sec.  Seccnis 

ScmidUmetcrofI  ^ft"^  +3    34 Latitude.  >  44 

i  H  Sub,        16     12 


27  ^  22 
60 

"1  ■ 


'Difference  in  Seconds  1642 

Latitude  D  add  and  fub,  44 


,  Sum  1686  Log.  3.2268576 

Difference        1598  Log.  3.2035768 
Sum  of  the  Logarithms     '  6.4304344 

Half  3.2152172 

Motion  of  half  Total  Darknefs  1641.^, 
Which  divided  by  60^  s=  27*   2i". 

For  the  Time  of  half  Total  Darknefs^  fay^ 

As  true  Hourly  Motion  Moon  from  Sun  ^3  22  LL  2548 

To  one  Hour,  or  (30  00  o 

So  Motion  of  half  Continuance  47  21        34'^ 

To  the  Time  40  xq  864 


K  k  k  Argui 
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For  the  Beginning  and  End  of  Total  Darknefs^. 

D.  //.  M:   S. 

Apparent  Tijne  middle  21     15     40     48 

Timeof  half  Durat.  Tot.  Dark.  49     10 

6.  To  find  the  Latitude  oj  the  Moon  at  the  Begin^ 

ning  and  End  of  the  Eclipfe. 

Min,  Sic, 
As  one  Hour,  or  •  60      o  LL  o 

To  Sun's  Hourly  Motbn       2     30         13802 
So  time  of  Incidence  v^       107  »  28  2531 

To  Mot.  O  in  that  titiit      ,4    29         tiZJi 
Scruples  of  Incidence  add    59     45 


M^i^a 


Sum  64    14 

5.   D.  M      S. 

Argument  Latitude  middle    '    11     29    51     36 
Sum,  fubtra£t  and  add  I       4     ^4 

Argu.  Latitude  at  beginning      II     28     47     22 
Argu.  Latitude  at  end  o      o    SS  ^^ 

Min.  Sfc. 
Hence,thcLatitndcPat{^„f  J    ^^l^ 


U>-  4,* 


D.  H.  M.  S. 

^Beginning  of  Eclipfe  1743,  O^ober  21^  13  53  3Q 

Beginning  Total  Darknefe  ^14  51  38 

Ecliptic  <p  15  40  40 

Middle    ^               '      ,  15  40  48 

^  I,  (;  End  of  Total  Darknefs  16  29  58 

"^^^     End  ol^  the  Eclipfe  17  28  16 

r.  t«     Duration  Total  Barknefi-  i  38  20 

e  E     Total  Duration                                    *  3  34  56 

55  **^  1  Digits  Eclipfed  are  2 1  51  40 

.         ^  Tbe 


Agronomical  Precepts.  .  43^ 


Sim's  Right  Alcenlion 
Apparent  time  from  Noon 
Sum  R.  A.  Medium  Cali 
Complement 
Medium  Cali  ffi' 
Meridian  Angle 
Altitude  Medium  Cali 
Attitude  Nonagcfime  Degree 


Dei.  Milt.  Sec. 

2()6  13  00 

156  25  rs 

452  38  IS 

92  38  IS 

4  25  00 

88  57  00 

61  55  00 

6t  55  00 


A  reprefcnts  the  Center  of  the  Moon  at  thfc  beginning  of 
the  Eclipfc  ;  B  the  Moon's  Center  wh«n  the  Total  DarkneG  be- 
gins; C  the  Moon's  Center  at  the  middle  of  the  Eclipfc  ;  D 
the  Moon's  Center  at  the  EnJ  of  Total  Usrkneraj  and  E  her 
Center  at  End,  fo  that  the  Line  A  B  C  D  E  is  the  v/zy  of  the 
Moon  during  the  time  of  the  Eclipfe,  tind  F  G  is  the  Eclipfc  ; 
K  k  k  2"  H 


4.3« 


jtfirommica}  Precepts. 


HCI  a  horizontal  Itine^H  I  the  Diameter  of  the  Earth's 
Shadow  equal  87'  8''»  and  Kl#  is  the  Axbof  the  Ecliptic,  to 
which  the  Moon  comes  at  the  true  time  of  the  Ecliptic  Op- 
pofition. 

PRECEPT    XVI. 

7o  Calculate  an  Bclipje  df  the  Sun^  t9  any  particu^ 

iar  Place  on  the  Globe. 

Firjt^  By  Preeipt  14,  I  have  found  that  in  the  Year  1748, 
there  will  be  four  Eclipfes  of  the  LumiAaries,  vha.  two  of 
each  Light:  See  my  Treati/e  of  Eclipfes  for  26  Tears^  and 
alfo  my  Sheet  for  ^5  Years,  ending  with  the  Year  1761, 
which  is  Sold  by  my  Self,  and  on  yuh  14,  there  will  be  a 
great  and  vifible  Eclipfe  of  the  Sun,  whofe  Calculation  follows 
for  the  Meridian  and  Latitude  of  London. 


PRE- 


j^innmtcdl  Preceptsi 


43r 


■  I  III  ■  I 

Anno  1748 

Hours  23  , 
Minutes  0$ 
Seoo|)d25, 

Mean  Mot* 
Equat.  add^^ 

Sun's  Place 


■rt 


.'  Long.  9 


fi 


9  '20  20  47 
6   12    12      4 


4    3  J^.41 
o  48    7 


■•i*^^ 


4    2  42  34 


Eq.  TiniQ  ^      Long,  p 

5.    o      I 


AncMi.  O 
8   '  <>    I     l/l 


Equatioii* 


6  II  46  5560      o  LL 
6  12  II  31   I    49 
56  4056    16 


9 
I 


o  24  .56  16 


o 


15189 

279 

I    42  ad4  «54^  T 
46    25 


48      7 


<W^I»« 


>W»^*^'»— ^-^*^»»i^>i 


■»-*i 


/I 


jlnno  1748  / 
July  1381^ 
Hours  23 
Minutes  16 
Seconds  25 

Mean  Mot. 
Equatw  add    \ 

)  in  her  Orb 
Nodefub. 


?     I  20    8 
I  19  23  49 

la  37  39 
IS  22 


■*  p  -^" 


4  . 3  37  ^^ 
o  54  38 


Argu.  Lajt. 
J5  ,TrucLai.N.  A. 


Redua.  fub.  f 


4     ^  43^  34 
10    7  58  56 


5  ^4  43  38 

27  32 


>\poau  D         Node  I) 


10    o  34    5101*  21  38 

O  27   40   2lj 
12   31    IS 

IS  IS 

14 


10  19  35 

3    3 

>      4 


o  II 


10  22  42 


2     12 


Ed.  Place    I  4     2  43  46 
Hourly  Motion  oK  ? 


2    33.7/3- 
^9    3T 


Hourly  Motion  of  ^  a  o        27     14 

F(?r  /i&^  T^imt  of  ReduBion. 

MlH.  $IC. 

As  Hourly'Motion  1  a  O  27     14I1L    3431 

To  one  Hour,  or  60    00                o 

So  is  ReduiStipn  i     12         16990 

To  Time  ^  ^  39         ^^559 


^UM* 


By 


43'  JtfirMomieal  Pn^fis. 

By  die  foRgmng  PrMim  of  Ar  D$armi  rf  th$  Sfhir^^ 
jou  muft  carefblly  find  tfae  Rcquifites,  and  Set  them  down 
dms : 


D.  H  A/.  S. 
1.  Mid.  Time  true  4  inOfb  1748,7^^^  13  23  28  25 
Equation  of  time  fub. 
Appar.  time  6  in  the  )»  Orb 
Time  of  Redudion  fub*  and  add 
Apparent  time  Ecliptic  </ 
Ap.  time  neareft  Approach  to  Center 
Sun*s  Place  then 
Sun's  Right  Afcenfion 
Apparent  time  from  Noon 
Sun  R.  A.  Midium  Cetli 
Complement 
Mdium  Cttli  in  Ecliptic 
Meridian  Angle 
Decli.  Cul.  Point  North 
Altitude  Equation  at  Lmidm  add 
Altitude  Midium  CaeU 
Altitude  Now^efime 
Dift«  Medium  CaeB  Nona^efime  fiik 
Nonagelime  D^ree 
Dift.  Sun  a  Nonagefime  Eail 
Horizontal  Parallax  Moon  and  Sun 
Parallax  Longitude  Moon  from  Sun 
Ecliptic  Place  Mooil  add 
Vifible  Place  Moon 

Read  Page  20f  •  And  from  thence  you  will  gather,  that  be- 
caufe  the  Luminaries  are  between  the  Afcendant  and  the  Nona* 
geilme  Degree,  the  Vifible  ConjuxiAion  will  be  before  the  true. 

Alin,  See» 
Parallax  in  Latitude  Moon  from  Sun  27       4 

True  Latitude  Moon  North  De(cending  27     39 

Vifible  Latitude  Moon  North  po     35 

And  becaufe  the  Eclipfe  falls  in  the  Oriental  Quadranr, 
you  muft  fcek  the  Requif\tes  juft  now  found,  by  Problems  27, 
28,  29,  30,  31,  32,  33,  and  39  i  and  to  an  Hour,  (1050, 

'  40, 


S 

58 

»3  »3 

22 

27 

2 
13  23  J9 

S 

13  23  25 

6 

a  2 

i^2 

28 

125 

00 

00 

349  57 

00 

47457 

00 

65 

3 

0 

0  23 

7 

0 

80 

19 

0 

21 

30 

0 

38 

28 

0 

59 

58 

0 

'  60 

27. 

0 

5 

33 

0 

0  17 

34. 

0 

15 

8 

28 

5452 

12 

28 

4  2 

43 

46 

4  a 

56 

14 

V, 
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40,  -or  to  30  Minutes,  more  or  lefs,  as  you' (hall  find  moft 
Convenient  for  the  prefent  purpofe)  before  the  Time  of  the  true. 
Conjunction)  and  fet  them  down  as  you  fee^  in  the  following 
Gfrden 

•  » 

.     ^                                          D.   H.  M.  S. 

!i>^  To  J  Hour  before  the  true  </  ^uly  1 3  .  22  xo  48 

Sun'»Placc                                        ft  2  40  5 

Sun's.  Right  Afcenfion  124  58*  o 

Apparent  Time  from  Noon  add  334  57  o 

SunVRight  Afccnfion  Miiium  Call  459  55  o 

Complement  80  50 

Medium  Cofli  in  Ecliptic                   ?  9  7  o 

Meridian  Angle  86  4  a. 

Declination  Culminating  Ppint  North  23  I  o  o 

Altitude  Eijuator  at  ifliMfaf  add  38  28  o 

Altitude  Mid-hcaven  .       .  61  38  o 

Altitude  Nonagefime  Degree             '  6<  43  o 

Dift.  Mid-heaven  a  Nonagefimc  fubt.  270 

Nonagefime  Dq;ree                          ss  70  o 

Dift.  of  the  Sun  a  Nonagefimc  Eaft.  25  40  5 

Mean  Anomaly  D               '                ^  10  31  32 

Horizontal  Parallax  J  J  0  54  51 

Parallax  Longitude  ^  a  (Jj  20  55 

Parallax  Latitude  Da©,  25  50 

3.  To  find  the  Vifible  Motion  of  the  Moon  from  the  Sun  in 
any  Time  propofed. 

to 

I.  If  the  Eclipfe  happen  in  the  Oriental  Quadrant,  and 
the  Parallax  of  Longitude  of  the  Moon  from,  the  Sun 
Increafe  add  ?  ,     -^._ 

Decr^fe  fubtraa  S™  I«ff«ence  of   the    Parallax    of  the 

Longitude  the  Moon  from  the  Sun  in  an  Hour,  or  in  any  other 
Time,  to,  or  from  the  true  Motion  of  the  Moon  from  Sun, 
and  you  will  have  the  Vifible  Motion  of  Moon  from  the  Sun  in 
the  ume  Time. 

.u  j^■L^"^  t  *!"l.  ^^'P^^  ^»'^  '"  t'^e  Occidental  Qyajlrant  (« 
!'*"'/'"'  *"iMi"lJi)  and  the  Parallax  of  Longitude, 
Increafe  fubtraa?,.     ^.-  ,  *        ' 

Decreafe  add         S  **  Difierence  of  the  Parallax  of  Long*- 

tude  Moon  from  Sun  in  an  Hour,  or  in  any  other  Time,  to. 
or  from  the  true  Motion  of  the  Moon  from  Sun,  and  you 

will 


440       '        Afitowmkai  Pr^is. 

will  gain  the  Vifibk  Hourly  Motion  of  Moon  from  Sua  in 
the  (aine  Time  • 

C23    19    48?  cii    28 

At<  >ParaI.  Loi^tude  ^  i  Q  is<      " 

02     19    48>  fjio    55 


taBlMi 


DifFerenoe  i     00    00        Decreafefub.  8    27 

True  Hourly  Motion  Moon  from  the  Sun  17     13 


9        _^___ 


Vifible  Hourly  Motion  MoOn  fitMn  the  Sun  18    46 

Nomfayy  for  the  Time  of  tbe^Vifible  ConjunSiion. 

Mitt.  See, 
As  Vifible  Hoar  Motion  Moon  from  Stin        18    46  LL  5  048 
To  one  Hour,  or  60    ox5  .  o 

So  Paralld  Longitude  true  ^  12    2i8        6824 

To  interval  of  time  fubt.  39    52        1766 

Mm,  See.  ' 

As  one  Hour,  or  60    00  LL         o 

To  Sun's  Hourly  Motion  2    23        14010 

So  time  from  criic  to  Vifible  ^       39    52  J776 

To  Motion  Sun  in  that  time*  i     35        15786 

Becaufe  the  Eclipfe  falls  in  the  Oriental  Qtiadrant,  tb» 
Interval  or  Diflance,  between  the  True  and  Vifibk  Conjun- 
flion  of  the  Sun  and  Moon  muft  be  fubtra^ed.  from  the  Time 
of  the  true  Cohjunftion,  and  the  Remainder  is  the  Time  of  the 
Vifible  Cenjundion^  But  when  the  Eclipfe  is  in  the  Occidental 
Quadrant,  you  muft  add  that  Diftance. 


App^nt 


/  ' 


•  jSjhmomtcal  Triikpu  ^%\i^ 

•  '       .  »  '  .•    ■»   

'  >.  '      ^   •'•    ^         d:  ti.  M.  ^:r':-'-' 

Afpannt  time  tnie  ^  1748,  Jufy  '  13    23    19  4? 


^•■^ 


-*  «  •  ^ 


>  < . « < 


V 


Vifible  ^  is                            J^h  ^Z    ^^  39    5^. 

Motion't^um  \A  that  time  is  '  ^  <     35 

Sun's  Pboe  then           .<                  *    A     2  40    5 1 

Sun's  R^ght  Afcenfifn  .                      >  124  58      o  ^ 

Apparent  timje  froc^  N*on                     339  57     i  j 

Sum,  Right  Afcen.  Me'dium  Call           464  55  - 15 

Complement                                            75  4    45 

Medium^Cepli  in  Eclip.    ,                   A     13  43     00  ^ 

Meridian  Angle    ,  ^                            '  .^4  P    0^' 

Declination  jC(\  Point, North                  22  47     09 

Altitude  Equator  ^  £0ifii?0  add                38  28    .09 

Altitude  Mid-hcaviB^     .^         ^                 61  15     00  . 

Altitude  Nonagffime       ,                      r  6i  25     oa 

Diftance  Mid-heayca  a  Nonagefime        .3  9    00 

Nonagefime  I>gr^    \,                    ®     XQ  34    Qtf 

Diflance^Sum  friom  Nonagefime                22  6    53^ 

Mean  Anomaly  MoQh  '                     O     10  41     26 

Horizontal  Parallax  MoOn  fiongi  Sp n  5  4    5  x 

Parallax  LongitudeMo6n  from  Sun  17     51 

Diftance  of  Sun  and  Moon  ^7    51 

Motion  Sun  in  39' 52'^  is  '     35          ^ 

Sum,  fd>tra£):                                        *  19    2^ 

Alignment  Latitude  at  true  </              5     24  43    3$. 

ArgumMt  Latitude  at  Vliible\^          5  '  ^4  24     12 

True  Latitude  Moon  N6rth  Ifclcen.  29     13 

Parallax  Latitude  ^  a  0  fub.  26,  14^, 

VlifiUe Latitude.])  j^bntb'Defbcnduig  -2    59-" 

Semidiameter  Sun  '5    50 

.S^m^me^r  Moon  '14    56 

SsMmSeirudiameter  30    46 

Vifible  Latitude :Moon  fubtra£l   /  2    59 

Parts  Deficient  27     47 

By  which  the  middle  of  the  Eclipfe  happens  after  the  Vifible 
J.     See  Page  6t,  in  the  Tables. 

To  die  Parallax  in  Longitude  Moon  from  the  Sun  at  the 

yi(U>1e  J ,  add  the  Motion  of  the  Sun  in  the  Time  between 
the  True  zn^  Vifible  ^  ;  that  Sum  fubtrafl  in  the  Oriental 
Quadrant ;  but  in  the  Occidental  add  to,  or  fubt.  from  the  Argu- 

L 1  1  ,    mcnt 
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ment  bf  Latitude  at  the  Time  of  the  true  ^ ;  the  Sum  or 
Difierence  is  the  Argument  of  Latitude  at  roe  Time  of  the 
Vifible  Conjun£Uon  $  to  which  find  the  Moon*8  true  Latitude 
out  of  the  Table,  Page  58,  and  by  her  Parallax  her  VifiUe 
as  you  fee  it  .wrou^t  above. 


Min.  Sie, 
As  one  Hour*  or  60    00  LL '      o 

To  the  Sun's  Hourly  Motion  2    33      137 16 

So  isDift.  from  Vifible  6  to  true      39    52        1775 
To  Motion  Sun  in  that  time  i    42      15491 

Mm.' Sec* 
As  one  Hour,  or  60    00  LL       o 

To  Hourly  Mot  Moon  from  Sun    27     13        3433 
To  Dift.i  Vifible  6  to  true  39    52        1775 

To  Mot.  Moon  from  Sun  in  that  time  18      5        5208 

Scmcditmeter  of  ^Sun^  JJ    5° 

Sum  30    4.6 

Vifible  Latitude  fub.  *    59      i^ 

Remains  Parts  deficient  27    47  »  bef«e» 

ft 

For  the  Digits^  fay^ 

Mm.  Sic. 
As  Semidiameter  Sun  15    50  LL   5786 

To  fix  Digits  10000 

So  are  Parts  Deficient  27    47  3344 

ToD^ttsEclipfcd  10^    31    43  7558 

4,  Ta  find  the  Scruples  of  Inddence,  or  Motion  of  half 
Duration. 

This  may  be  done  all  the  fi)ur  Ways,  as  I  have  (hewn  in 
^  Moon's  Eclipfe ;  but  need  not  repeat  diem  here ;  there- 
fore I  (ball  work  this  Example  Loganchmicallyw 


O  P  E- 
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OPERATION. 

Aftn.  Sec.         '  Min.  &r. 
Sum  Semid«  Sun  and  Moon  30    46  Lat,  >    2    59 

60  60 


44S 


2846 
179 


179 


Seconds  < 


ao25  Log.  3.3064250 
1667  Log.  3.2219356 


Sum  of  the  Logarithm  6.5283606 

Seconds  18384=  3.2641803 

Which  dividfed  bj  60^  =s  30!  38M  the  Scraples  of  Incidence. 

5.  To  find  the  Vifible  Hourly  Motion  of  Moon  from  the 
Sun  to  an  Hour  before  the  Time  of  the  Vifible  Comunftion, 
you  muft  rcfieat  the  Work  again,  as  you  may  fee  here  let  down. 

N.  B.  The  Sun's  Place  is  found  either  by  fubtraaing  Hour- 
ly Motion  from  his  Place  at  Time  Vifible  </,  or  eirel>y  re-* 
ducing  the  apparent  Time  to  die  equftl,  and  to  that  Time 
Calculate  .bis  true  Place. 

D. 

4*  One  Hour  before  Vifible  V  7«^  13 
Sun's  Place  ^ 

Sun's  Right  Alcenfion 

Apparent  Time  from  Noon 

Right  Afcenfion  Medium  CceU 

Compfement 

Midium  Car  It  in  Ecliptic  H' 

Meridian  Angle 

Declination  Culminating  Point  North 

Altitude  Equator  at  L^ndm 

Altitude  Mid-heaven 

Altitude  Nonagefime  Degree 

Dift*  Mid-heaven  4  Nonagefime  add 

Nonagefime  Degree  n , 

Dift.  Sun  from  Nonagefime  Eaft. 

Mean  Anomaly  Moon  o 

Horizontal  Parallax  Moon  from  Sun 

ParalHx  Longitude  Moon  from  Sun 

True  Hourhr  Motion  Moon  from  Sun 

Dift.  ParaK  Long,  in  this  Hour  Deer.  fub. 

Vifible  Hourly  Motion  Moon  frpm  Sun 

Parallax  Liltitude  Moon  from  Sun 

L 1 1  2  ^  f .  At 


H. 

M 

S. 

21 

39 

56. 

2 
124 

38 
55 

06  ■ 

324 

59 

00 

449 

54 

00. 

89 

54 

00 

29 

54 

00 

89 

58 

00 

23 

39 

00 

38 

28 

00 

61 

57 

00 

61 

57 

00 

0 

I 

00 

49 

55 

00 

3* 

43 

29 

10 

ii 

49 

54 

5« 

26 

10 

27 

»3 

jb. 

8 

»9 

18 

54 

25 

48 
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5.  At  one  ffour  afttr  Vifibfe  </ 7*^  13    ^3    39    5^ 
Sun's  Phce  is  St      t    41^     16 

Sun's  Right  Afcenfion                            125  00  00 

Apparent  Time /rom  Noon                 '  354  59  00 

Right  Afcenfion  Mkiium  CM                479  59/  CO 

Complement                                          60  x  00 

MiJiwnCttli  inEcMptic  ss    ^7  '53  00 

Merldbn  Angle                                      78  31  00 

Declination  Oil.  Point  North  itid           20  37  00 

Altitude  Equator  «t  £99nfe»                       38  28  00. 

Altitude  Mid-heavett  59  -    5  00 

Altitude  Nonagdime  Degtee                  59  42  00 

Dift.  Mid-heaven  a  Konagefime  Tub.         6  i^8  00 

Nonagefmie  Degree                          ts     ±t  S  00 

Difiance  Sun  from  Nonage'fime Eaft.        it  38  16' 

Mon  Anomaly  Moon                      o     li  10  40 

Horizontal  Parallax  Moon  from  Sun  54  52 

Parallax  Longitude  Moon  from  Sun  9  33      . 

Parallax  Latitude  Moon  from  Sun  ^  aj  41 

True  Hourly  Motion  Moon  from  Sun  27  14 

DifF.  Paral.  Long,  in  this  Hour  Decl.  fub.  8  ^8 

Vifible  Hourly  Motkm  Moon  frbdn  Sun  18  56 

6.  To  find  the  Middle,  Beginning,  and  Endof  theEdi^JE;. 

By  the  vifible  Latitude  of  the  Moon  at  the  Timfc  of  the  tnm 
and  vifible  Conjun£tion  ;  you  may  fee  the  viilble  Latitude  is 
N  D  ;  enter  therefore  'the  Table,  Pa£t  60,  with  the  vifible 
Latitude  at  .the  Time  of  the  vifible  ConjunAion  2  Minutes 
59  Seconds  ; 'and  take  out  the  Motion  of  the  Moon  from  the 
Sun,  15  Seconds;  which,  becavfe  the  Latitude  i»  Defednding^ 
is  to  be  divided  by  the  Vifible  Hourly  Motion  of  the  Moon 
fiom  the  Sun  to  one  Hour  after  the  vifible'Conjun61:ion  18  Min. 
56  Sec.  and  the  Operation  ftands  thus  by  the  Logiftical  Lo* 
garithms. 

Mil.  Sec. 
As  Vifible  Hpur  Motion  D  a  O      18     56  LL    5009 
To  one  Houc,  or  60     00  o 

So  is  Motion  o     15         23802^ 

To  the  time  a  Vifible  ^  to  Mid.     ^  o    48         18793    ,  / 

Vifible 


4lNfiMN^<:^.^m;^v  ^(41^ 


Middle  of  t&e  Eclipfe  13    22    40    44 

7*  For  tfie  ^itat  of  Incidence  and  the  Bcguifiingof  the.v 
£cliple« 

..     •    ■  ■   ^      -        '  -.  •    .  ' '     '. 

Here  yotf  muft  take  the  ViTible  Hourly  Mdtfofi  bf  the  iWodit  - 

from  the  Santo  an  Hour  before  theVifibieC6njun£Uon  21  Jlifn.:, 

17  Seconds^  tod  fiy. 


•  (. 


i 

Min^  Sec. 

18  54  LL  5017  ; 
60  00      0 

< 

T  • 

.  .  .   %»  » 

30  3^  .  .  2920 
97  ^S   ao97 

k                      ■ 

•  . 

D.    H.   M.    S.    " 

13  sa  <4o  44 

•I,  37  IS  •  . 

/  ■   1 

As  Vifible  Hourly  Motion  ]>iO 
To  one  Hour,  or 
So  are  Scruples  of  Incidence 
To  the  I'ime  Incidence  fufotn^l 


Middle  of  the  Eclipfe 
Time  of  Incidence  iiih. 

Beginning  i«  July  13    2 1       3     29 

8.  For  the  Time  of  Repletion,  and  End  of  the  Eclipfe/ 

Here  you  muft  take  the  Vifibte  Houriy  Motion  of  the  Moon 
from  the  Sun  to  an  Hour  folbwing  the  Vifible  Conjunftion, 
18  Minutes  56  Seconds^)  and  fay, 

Mln.  See, 
,  As  Vifible  Hourly  Motion  }  I  Q     18     56  LL  5009 
To  one  Hour,   or  60       o  o 

So  Scruples  of  Incidence  3^     38         2920 

•To  Time  Regletion  add  .    97       4        2089 

D.    H    M.    S, 

Middle  of  the  Eclipfe  jf^h  ^3     ^^     4^     44 

Repletion  add  .         t     37       4 


End  of  the  Eclipfe  is  July  13     '  o     17     48  ' 


id  To 


* 

9.    In  order '  to  d^mearte  a  Sohr  Edipfi^  we  mnft  faaTC  tiie 

Latieodeof  the  Moon  ieen  at  the  Time  of  die  Beghntng  and 
End  of  the  Eclipfe,  which  is  found  at  the  Begiasing  bjf  npean- 
ing  the  fonner  Wof k,  as  is  bAe  fet  down. 

/?.   if*  J£    5.. 

Beginning  of  die  Edipfe  July  '        t^    21  3    29 

Sun*s  Place                                        fl       2  37     29 

Sun's  Right  Afctnitoa                            124  54    00 

Apparent  Time  from  Noori  add             318  36     25 

Right  Afcenfion  Mtdhan  CaeS                443  30     I5 

Complement                                            83  30    15 

Medium  CcpH  in  Ecliptic                  n     24  57    00 

Meridian  Angle                                       87  25    00 

Declination  Oilminathig  Point  North      23  21    00 

Altitude  Equator  at  Londm  *                    38  28    06 

Altitude  Mid-heaven                                 61  49    00 

Altitude  Nonagefime                      *     '    61  51     00 

Diftance  Mid-heaven  a  Nons^efime  add      i  23    00 

Nonagefime  Degree                          H     26  20  '  00 

DiftanceSund  NonagefimeEaft          i       6  17     29 

Mean  Anomaly  Moon                        o      9  51     27 

Horizontal  Parallax  Moon  from  Sun  54    51 

Parallax  Longitude  Moon  from  Sun  28    37 , 

Scruple  of  Incidence  30    38 

Sum  59     15 

Diftance  of  the  Sun  and  Moon  59     12. 
Motion  of  the  Sun  in  97'  15''  time  Incidence    3    52 

Sum,  with  Scruples  Inodence,  fub.  34    30 

Argument  Lat.  at  Vifible  d                 5     24  24     12 

Argument  Latitude  at  Beginning        5     23  49    42 

True  Lat.  Moon  North  Defcending  32   'I3 

Parallax  Latitude  Moon  from  Sun  25     52             ^ 

Vifible  Latitude  Moon  North  6    2  f 

TO.  For  the  Latitude  of  the  Moon  fccn  at  the  End  of  the 
Eclipfe,  you  muft  again  make  a  Repetition  of  your  former 
Work,  as  in  the  following  Order. 


End 
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I 

I 


End  bf  the  Ecliple  ^k^  .                 14  o  17  48 

Son's l%icer.               i:r   fr             f\^  2  -  44-  "48 

Sun's  Right AJcenfion  ;< -'                125  3  od 

iVpparem  libie  from  Noon  6  40  30 

Sum, :  Right  iUceiu  ^a&09f>C<afi!     •    I3r  43  30 

Complement  Ihort  of  c;    •  48  16  30 

Ale Jium Ccfli in  EcUpdq  I.    ^' *    (^  9^ ^7  ^>^ 

Meridian  Aii^e                       '   •!  74  37'  00 

ISecIination  Oil.  Point  Ncnthv       ^  ^  '7  58  }  00 

Altitude  Equator  at  £«;<^^/i  ^38  28  co 

Altitude  Mid-heaven  56  26  00 

Altitude  Nonagefime  Degree  57  47  00 

Dift.  Mid-heaven  a  Nonageiime  fub*  9  59  00 

Nonagefime  Degree  95             -  29  18  co 

Dift.  Sun  fi^om  Nonagefixrie  Eafl  3  26  48 

Mean  Anomaly  Moon                       o  11  36  7 

Horizontal  Parallax  Moon^om  Sim  S4v  52 

Parallax  Longitude  Moon  from  Sun  2  48 

Scruples  of  Incidence  -  30  38 

DiflFerencc  '  27  50 

Difiance  of*  the  Sun  and  Moon  27 '  -50, 

Motion  Sun  in  97' 4^  time  Repletion  3  St 

Scruples  of  Incidence  add  *  36  38 

Sum  add                                .  -34  29 

Argument  Latitude  at  Viiible<^          5     24  24  12 

Argument  Latitude  at  End  '               5     24   .58  41 

Trup  Latitude  Moon  N,  D.  26  14 

Parallax  Latitude  Moon  from  Sun  29  15 

Vifible  Latitude  Moon  Soiith  Afcen.  ^    3  i 


Apd  thus  from  the  foregoing  Calculation  I  have  found  th^ 

■  ^    ■■  .       -D.H.M.  -sr"' 

Spinning  i74»MiJ;?t      3,^9y     ., 


Middle 
End 


i2     40     44 

o  .  17    48, 


Total  Duration  '       •        '3    14    19 
Digits  Ecjip(ed  10*31     43 


I  <    •!    I 


12.  To 


44ft  j^twomied  Prates, 

13.  ToDeKMatetbeputicutarEdtirfe  of  the  ^un  in  Pl^ne. 

Open  thf  Sx&ov  to  aftj  convenient  Radhu,  and  from  the 
Line  of  tincf  take  tlie  Sun's  Santdiimetcr  1$  J&l  5«'  Ste,  ia 
your  Compall^^  and  fwnp  tbeinnennoft  Grde  tmxkxd  with  lie 
Sun's  Raft,  t»  ccprrfent  the  Sw. }  Anugh.itrfJentBr  Anw  tfac 
LincH  Oio  icftc^ta.  an  Horizontal  Line;  witbitfatSoBof  tJie 
ScmidiaiBctcn 'uf  tlirSunvidMoon,  (wfaidion  tfauExamale  is 
30  Mi»,  46  S^.)  defcribe  theCtrdc  ((HithefuaBCcnurjEA 
/B:  TaJteibo  AlCindcof  theNoifaigMliwDEgrBurdttiTineof 


the  vifible  Coi^unftien  *i  -J^tgrm  flj  MuJUei,  and  fet  the 
Chord  thereof  uon^'O  to  /  ;  d^i^  £  f  for  the  Ecliptic  at  that 
Time,  andAB  at  light.Angfcsfor  itsAxiss  Take  tbp vifible 
Latitude  of  the  Moon  6  JUitaitei  1 1  Secendi  I'^Qith  at  the  begin- 
ning of  the  Ecjipfe,  and  fet  it  from  the  Center  (rf  the  Sun 
to  I  i  draw  rf  f  arillcl  to  E  C,  the  ^iytic  :  Then  i?ke  the 
vifible  Latitude  of  t3u  Moon  at  the  Efid)  3  Minutts  t  Seetnd 
South,  and  fct^  it  from  the  Sun's  Center  to.  f ,  and  draw  b  c 
Parallel  totheEcliptic  EC;  draw  d  J  which  fliall  here  re- 
prelcnt  the  Moon's  vifible  Way.  Lafifyy  Take  the  Semidia- 
.  -metcTjjf  the  Moon  14  Afinutts  56  Seeand  in  your  Compafib 
'  from 


I 
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from  the  fame  Scale  of  equal  Parts  ;  and  fetting  one  Foot  in  D , 
defcribe  ar  Circle  which  ^all  reprefent  the  Moon  at  the  begin- 
ning of  the  Eclipfe  ;  with  the  fame-  Extent  of  the  CoiripaiTes 
fet  one  Foot  in  the  middle  between  <i  and  3) ,  and  defcribe  a: 
Circle  :  This  reprefents  the  Moon  at  the  time  of  the  greateft 
Obfcuration  of  the  Eclipfe,-  and  will  fliew  you  likewjfe  the 
Digits  of  the  Suji  theit  Obfcured  :  Carry  the  fame  Extent  of 
your  CompaiTes,  and  fet  one  Foot  at  D  ;  draw  a.  Circle  which 
(hall  reprefent  the  Moon  at  the  End  of  the  Eclipfe  \  and  thus 
you  may  reprefent,  or  Typifie  any  Solan  Eclipfe  to  any  parti- 
cular Place  on  'the  Earth,  in  its  true  Pofition  at  that  Time  ; 
which  was  firft  pubjifli'd  by  me,  in  my  Treatife  of^Eclipfes^ 
and  which  is  performed  by  having  only  regard  to  the  Altitude 
of  the  Nonagefime  Degree  at  the  Time  of  the  middle  of  the 
Eclipfe,  as  is  Ihewn.  Thus  have  I  finilhed  the  pra^ical  Mer 
thod  of  Calculating  the  Sun's  Eclipfe  for  a  particular  Place 
on  the  Globe  ;  in  which  you  are  to  obferve,  that '  whatever 
City  or  Town  you  would  do  it  for,  that  you  take  the  Com- 
plement of  the  Latitude  of  that  Place,  which  is  always ^equal 
to  the  Elevation  of  the  Equinoftial,  .and- apply  it  to  the  De- 
clination of  the  Culminating  Pojnt,  (as  you  may  fee  I  have 
done,  and  as  I  have  taught  xnProb,  31)  and  by  duly  obferving 
the  Premiffes,  you  will  truly  gain  the  Appearance  of  theSun'3 
Eclipfe  at  that  Place,  whofe  Complement  of  th£  Latitude  you 
made  ufe  of  in  your  Work. 

PRECEPT    XVII. 

To  Calculate  the  Times  of  the  Principal  Appearance  % 
of  a  Solar  Eclipfe  under  any  known-  Meridian. 

And  for  an  Example,  I  (hall  take  the  Eclipfe  of  the  Sun, 
which  will  happen  July  14,  1748  ? 


Equal  time  of  the  true  i  is  July 
Equation  of  Time  fub. 
Apparent  time  in  the  Moon's  Orb 
Sun's  Place  from  the  Earth 
Moon's  Place  in  her  Orbit 
Ecliptic  Place  of  the  Moon 
Argument  of  Latitude 
True  Latitude  of  the  Moon  N.  D. 

M  m  m  True 


z>. 

H 

M. 

5. 

J3 

23 

28 

25 

■ 

5 

58 

^3 

23 

22 

■V 

ft. 

2 

42 

34 

.a 

2 

.42 

34 

a 

2 

43 

46 

5 

24 

43 

38 

27 

32 
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True  Hour.  Mot.  of  the  Moon  fram  the  Sun    27  14 

Declination  of  the  Sun  North                   ^  9     35  49 

Horizontal  Parallax  of  the  Moon               o    55  2 

Hori  zontal  Parallax  of  the  Sun  fub.           o    00  ro 

Remains  the  Semidiameter  of  the  Earth's  Disk  54  52 


Semidiameter  of  < 


Mln,  Sec. 
iSun  15    50 


Moon  X4    56 


Sum  is  Semidiameter  P/ifi/«^tf  30    46 

Angle  of  the  Moon's  Way  5     44    00.     This  is  taken 

out  of  the  Table,  Pagi  81  • 

Mtm.  Sec. 
Semidiameter  Earth's  Disk  54    52 

Semidiameter  of  ti^Penutidfra  30     46 

Sum  85    38 

Diflfcrence  24      6 

Hence,  becaufe  the  Semidiameter  of  the  Dtslt  and  Pefwm^ 
hra  is  greater  thaii  the  Moon's  trup  Latitude  at^  the  equal 
7'inie  oF  the  true  Conjunction,  it  {hews  the  Sun  (Vulgarly 
fpeaking),  will  beEcIipfed;  or  rather,  that  fome  part  of  the 
'Earth's  Inhabitants  will  be  deprived  of  the  Sun's  glorious 
Light:  And  becaufe  the  Moon's  true  Latitude  is  Idl  than 
the  Semidiameter  of  the  Disk,  it  (hews,  the  Sun  will  be  cen« 
tralty  Eclipfed  to  fome  part  of  the  Earth. 

Min.  Sec.  /        // 

(Earth's  Disk          55      10  S4*S^ 

Semidiameter  of  s                  .  /* 

I  Penumbra              51     14  0C^4^ 

Difference  23    56      ^     ^O 

Becaufe  the*Difference  is  lefs  than  the  Moon's  true  Latitude* 
it  proves,  the  Penumbra  will  not  all  fall  within  the  Disk,  an4 
Aiit  there  will  be  but  two  Angles  of  IncidemCm 
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Ffom  the  Line  of  Lines  on  the  S«aor,  t»ke  the  Semidia* 
eter  of  the  £arth'«  Di«k  54  Mtwtet  52  Stcmls  in  ywf 


HR 


CompafTes,  and  let  one  Foot  in  the  Center  of  the  Sun  ;  fweep 
the  Circle  ABC,  which  {hall  here  reprefent  the  Horizon 
of  the  Disk  of  the  Earth  ;,  from  the  fame  Scale  of  equal 
Parts  take  the  Sum  of  the  Semidiameters  of  the  Disi  and  Pe^ 
numbra  85  AfinuUs  38  Seconds  in  your  Compafles^  and  fet  one 
Foot  in  the  Sun  as  before,  and  draw  the  Circle  E  F  G  H  ; 
then  draw  E  G  to  reprefent  the  Ecliptic,  and  F  H  its  Axis. 
Now  becaufe  the  true  Latitude  of  the  Moon  is  North  De« 
fcending,  the  Axis  of  the  Moon's.  Orb  will  lye  to  the  Left- 
hand  of  the  Axis  of  the  Ecliptic :  Take  therefore  5  Degrees 
^4  Mitmtes  the  Angle  of  the  Moon's  Way,  from  the  Line 
of  Chords,  and  fet  it  from  F  to  I,  and  draw  I  K  for  the 
Axis  of  the  Moon's  Orb,  From  the  Scale  of  equal  Partt 
take  the  Moon's  Latitude  27  Minutes  ^2  Seconds  North  ;  al\d  be- 
caufc  'tis  North,  fet  it  on  the  Moon's  Axis  from  the  Sun's  Cciiter 

Mmm  2  .to 
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to  R,  through  R  and  at  right  Angles-  to  I  K,  draw  N  T, 
which  ihall  rtprcfent  the  Moon's  Orb,  or  Liric  of  her  Way 
ever  the  Disk,  or  Path  of  the  Penumbra. 

Take  the  Semidlameter  of  the  Penumbra  30  Minutes^ ^(> 
Seconds  in  your  CompaHes,  and  fet  one  Foot  in  N  O  R  S, 
and  T  feverally  ;  then  draw  Circles  which  (hall  reprefent  the 
Center  of  the  Penumbra  at  thofc  Places  in  its  Paffage  over  the 
Earth's  Disk: 'Draw  Lines  from  the  Center  O,  to  ,N  O  S 
and  T  }  fo  fliall  tljcre  be  feveral  Triangles  formed,  viz.  the 
Triangle  G  N  R,  ©OR,  O  S  R,  and  0  T  R,  in  which 
are  given,  firftin  the  Triangk  O  N  R,  Q  N  the  Sum  of 
the  Scmidj^meters  of  the  Disk  and  Penumbra  85  Minutes 
38  Seconds,  and  O  R  the  Latitude  of  the  Moon  27  Aftnutes 
32  Seconds,  to  find  the  Angle  N  ®  R  the  firft  Jngle  of  Inci' 
dence,  and  N  R,  the  Motion  of  the  Penumbra  from  N  to  R, 
which  is  the  half  Motion  of  the  general  Eclipfe. 

Firft,  for  tbe  Jngle  NOR. 

Seconds. 

As  Sum  Semidi.  in  Seconds  =  ©  N  5 1 38  3.7 10794 

Min.  Sec. 

To  Radius                                     90     00  10.000000 

So  Moon*s  Lat.  in  Seconds=©R  1652  34218010 

ToC.  f.  <NgR,  ift<of  Incid.  71     15  9.507216 

Secondly,  for  tbe  Motion  of  half  Duration  N  R, 

Min.  Sec. 
As  Radius  90      p — io.oobooo 

To  oN  in  Seconds  S138 —  3.710794 

ToS.  AngleR  SN  .         \        71     15—  9.976318 
To  R  N,  the  Mot.  of  half  Dura.      4866—  3.687 112 

For  the  lime  tbe  Penumbra  is  moving  from  N  to  R, 

fay, 

ft  ' 

Min.  Sec. 

As  true  Hourly  Motion  o  a  ^  27  14LL3431 

To  one  Hour  60  00  O 

So  Mot.  of  half  Duration  =:  N  R       81  06         1 309 
vic^ai.jft  and  3d  Log&rithms  .    4740 

».•       .  "   .  Hence, 
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Hence,  bccaufe  the  Proportion  above  will  exceed  the  Ta- 
,  blcs  of  Logiftical  Logarithms,  you  muft  take  half  the  Num- 
-  bcrs,  and  what  comes  out  muft  be  doubled,  and  that  will  be 
the  true  Anfwer.. 

;         •  ■ 

OPERATION. 


Min. 

Sec. 

27 

14  LL  3431 

30 

00 

3010 

81 

06 

1309 

4740 

89 

21 

1730 

178 

24 

As  true  hourly  Mot.  >  aO  ffom 
To  half  Hour,  or  fub. 
So  Motion  =  N  R  and 

Sum  ift  and  3d  Logarithftis.  ^  .  i 
To  half  the  Time 
Doubled  is  the  Time 
Equal  2  H.  5  8  Min.  42  Sec. 

Secondly  J  In  the  Triangle  0  R  O,  there  are  given  0  O, 
the  Semidiameter  of  the. Disk  54  Minute^  52  Setondsy  and  O  R 
the  Moon's  Latitude,  to  find  the  Angle  R  0  O, .  the  fecond 
Angle  of  Incidence,  and  R  O  the  half  Motion  of  the  Central 
Eclipfe, 

Fitft,  For  the  AngkK  &  O.         ' 

»      • 

Seconds. 
As  Semid.  ©  Disk  in  Seconds  O  O     3292 — 3.517460 
To  Radius  90     00—10.000000 

iSo  Moon's  Latitude  =  0  R  1652 —  3.218010' 

To  C.  f.  <R  G  O  59    53_  9.700550 

Secondly,   For  the  Motion  R  O,  fay^ 

Deg.  Min. 
As  Radius  90     00 — lo.ooooco 

To  0  O  3292 —  3.517460 

SoS.  <ROO  59    53—9-937019 

ToRO  ,  '   -     •  2848—3,454479  ' 


Laftly, 


La%,.  IPw  the  tmtrfih 

Mm.  Sic. 
Astnic  Iwurly  Mot.  J  i  O  27     14  LL  3431 

TooncHour,  or  60    00  •  o 

So  is  the  Motion  OR  2848'' s  47^  ^^  '^^^ 
To  the  Time  104    35        2413 

3.  We  tre  to  find  the  Inclination  of  tbe  Axis  of  tiie  Okb. 
with  the  Axis  of  t|^  Ecliptic* 

A  N  A  L  O  G  ¥•     , 

Mm.  SiCt 
As  Radius  90    00— 10.000000 

To  C.  f.  of  the  Sun's  Longitude  57  17— 9*732784 
So  t.  ot  the  gi«at»ft  ReffeAion  23  29-i-  9.637956 
To  t.  of  the  Inclinatipn  13     13-*-  9*370740 

*   Now  TOu  are  to  obfenre,  that  if  the  Sun  be 
.    \  sanR^ni/  >tbe  Axis  of  the  Globe j  Right- Hand 
^  2  ^ssHtB  n  S  Kcs'to  the        *  Lcft-Hand 

of  tbe  Axis  of  the  Ecliptic* 

Open  the  Sc£lor  to  the  Radius  O  F  on  the  Line  of  Chor^ 
and  take  of  the  Chord  of  the  Inclination  13  Dfgreo  i^i^^^' 
and  fet  it  from  F  to  L  s  draw  L  R^  and  that  ihall  be  the  Axisof 
'  the  Glohr  proje£ted  in  the  Earth's  Disk. 

Now*  bccaufc  the  Axis  of  the  Globe,  and  the  Axis  of  the 
Moon's  Orb  lie  both  on  contrary  Sides  of  the  Axis  of  the  Edip- 
tic,  therefore  the  Angle  O)  R  P  is  Affirmidve;  then  to  the  Angle 
GCLP  li""  13'^  add  the  Angle  ©RQ.5«  441,  the  Sum 
is  the  Angle  o  R  P  i8«  57'  theAnglqof  Direaion.'No^ 
to  find  the  Motion  R  P. ' 

4.  In  the  Triangle  R  ©  P,  right  Angled  at  R»  arc  given 
the  Angle  of  Direftlon  R  ©  P  ==  18^  57' (that  is  thelncfo^ 
tion  of  the  Axis  of  the  Globe  -f  the-Anglc  of  tbe  Moons  Way) 
and  ©  R  the  Moon's  Latitude"  =  27'  32 »%  to  find  R  P. 


JN^' 


s 


J 


,    jiNJL'OCr, 

I 

JUm.See. 
As  Ra^s  '  90    do— ^lo.ooooob 

To  ®  R»  P  Xati<»i(fe  in  Seconds  .  '1650 —  g.aifi^HO 

Sot.  Angle  R  o  P  18    57—  9.>S5739 

To  R  P  the  Motion  567.2 — 2.75^749 

r 

T^bis  567  Seconds  is  equal  to  9  Minutes  27  Seconds  to' 

Redacf  it  to  Time^  /ay^ 

As  true  Hourly  Mot,  >  a.O  .27     14  JLL  34}i 

To  one  Hour,  or  60    00 

So  is  the  Motion  R  P  9  ^7        S027 

To  the  Time  20    49   ''   45^5 

Thefe  20  Jl£nutes  49  Seconds  2AAt&  to  the  apparentTime  of 
die  Middle,  give  the  apparent  Time  when  the  Meridional  jSua    * 
will  be  Centrally  Eclipfed. 

And  li)r  the  foregoing  Calculation  of  thi;  general  Eclip&  I 
have  found. 


The  firft  Angle  of  Incidence 

The  Second 

The  Mot.  of  half  Duration  of  this  general  Eclipfe  81 

The.  Motion  of  Semiduration  of  tlus{[efieial  1 

Eclipfe  in  the  Disk  J 

From  the  Axis  of  the  Globe  to  the  Ajdsof-^ 

Mooii'sWay  *  ^ 

Hence,  half  thcTiTne  <jf  the  general  EcHpfc 
H^lf  Duration  of  th«  Central  Eclipfe 
Time  from  the  Axis  to  the  Middle  fub. 


A 

M>^. 

7« 

59 
81 

•5 

'1 

•00 

00 

47 

28 

00 

9 

«7 

0* 

2 
I 
0 

58 

44 

20 

4» 
35 

49 

'    S'  ^"^ 
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5.  For  the  neareft- Approach  of  the  Mom  to  tbedn- 

ter  of  the  Disk. 


p.  M    M.  L 

Apparent  time  trut<f  in  the  1^  Orb      July  13     23     I2    r 
Time  of  Rcdu£tion  fubtrad  and  add  2     r; 


Ecliptic  4  1323194S 

Middle  .  13     23     25      6 

Having  found  the .  middle  of  the  Edipfe,  or  the  apparent 
Time  when  the  Center  of  the  Penumbra  comet  to  R,  if  to 
and  jfrom  that  you  fubtra£l  and  add  the  Semidu  rations  feve- 
rally,  you  will  have  the  Beginning  and  End  of  the  gentnl 
Eclipfe. 

EXAMPLE. 


Middle  of  the  Eclipfe 
Semiduration  fubtra£tand  add 
B^inning  of  the  Eclipfe 
End 

Half  Durat.  of  the  Cen.  Eclip.  fub.  and  add 

Beginning  of  the  Central  Eclipfe 

End 

•  • 

From  the  forgoing  Calculation  I  have  found  at  London  the 
Times  when  ^ 

The  Penumbra*  firOi  toadies  the  Disk,  and  the  Eclipfe  M 
of  all  begins,  its « Center  is.  then  at.N,  13  Days  7.0  Houu 
26  Minute^  24  Seconds. 


D. 

H. 

M. 

S 

Juh  n 

^3 

25 

0 

2 

58 

4^- 

U 

20 

26 

2; 

»4 

2 

23 

4» 

ladd 

.   1 

44 

35 

13 

21 

40 

3' 

H 

I 

5 

4' 

The 
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4'57. 


»3 
»3 


he  C^ntcT  of  the  Penumh'a  enters  tfiel 
Earth's  Disk/at  O,  and  the  Centml  E- V 
clipie  firft  begins  J 

'he  Meridional  3.un  isCen.  Eclipfed  at  P 
"he  Nonagofime  Sun  is  Gen.  £clipred<at  Q_ 
liddld  of  the  Eclipfe,  or  the  Center  of  the  ? 

Penumbra  is  now  at  R  S    ' 

"^nter  of  the  Penuinbra  pai1%s  off  the  Earth's? 

Disk,  and  the  Central  ends  at  S  J    ' 

The  Penumbra  pailes  off  the  Disk,   and^ 
the  Eclipfe  ends  in  all  Places,  the  Center  r  14 
isatT  J 

'\fter  they  have  continued  in  paffing  over? 
the  Earth  S^* 


D.   H.   M.  -  S. 


13  21  .40  31 


23 
23 

23 


4  47 
19  48 


25 

5 


41 


2  23  '48 


5  57  24 


Lajily^  To  determine  the  Latitude  of  thofe  Places  on  the 
Globe,  and  their  Longitude  from  London,^  where  any  of  thofe 
Appearance  happen ;  But  having  largely  treated  on  thisr  Sub- 
je£t  in  my  Uramfcopiay  to  which  I  refer  my  Reader,  I  (hall  here 
only  fet  dowil  the  Places  themielves  which  take  as  follows. 


Hence,  the  Latitude  and  Longitude  from  London  where 


Lat. 

0     I 


"  Sun1>egin.  Eel.  at  Rifing 

Rifes  Centrally  Eclipfed 
:   Central  Ecliple  in  the  Meridian 
Central  Eclipfed  in  the  Nonagefime 
■  Sets  Centrally  Eclipfed  '  , 

End  at  Sun  Setting 
Sun's  lower  touched  by  >    upper  Limb  in  the  Meridian  beyond 

the  Pole. 
Sun's  upper  touched  by  2)  lower  Limb  21   19  N  |  14  13  E 


35     9N 
45  23 

51  3« 
48  47 

10  30 

o  ,14  S 


Long. 
Q     r 

SJ,  loW 

76  17W 
14  13E 
20     8  E 
76  22  E 

53  59  E 


N  n  n 


PRE. 


45^  AfiroHomicdl  Treceph 


P  R  E  C  E  P  t    XVffl. 


'to  OmJir'ttB  tht  Butii  ^Kpfe  Geometrica^f. 

« 

The  Pro|e£lion  that  I  (tmXi  here  defcribe^  is  that  mentioned 
hf  Mt  Flamfleed^  in  the  27th  Page  of  his  DsSrine  §/  the 
&bhere  i  that  is,  if  a  Plane  be  conceived  ta  touch  the  Mooa'^ 
Orbit  \n  that  Pointy  wherein  a  Line  connc^ing  die  Centers 
of  the  Earth  and  Sun^  interfeds  the  faid  Orbit,  and  ftands 
s|t  right  Apglcs  to  the  afofc&id  Line ;  and  if  an  infintlis 
Number  of  ftrait  Lines  be  fuppofed  to  pafs  from  the  Cen- 
ter of  the  Sun»  thro'  this  Plane  of  the  Periphery  of  the  Earth, 
to  its  Axis,  as  likewiie  to  the  Axis  of  the  Ecliptic,  and  the 
Path  of  any  Vertex  }  the  iaid  Lines  will  Othographteally  pro« 
^c^  the  Earth's  Disk,  its  Axis,  the  Axis  6f  tht  EcHpliG,  and 
tjie  Path  of  the  Vertex,  on  the  ifore&id  Plane.  Ajld  dli^  i$ 
the  Projeftion  we  are  to  delineate. 

In  Probhm  3,  of  ihi  Proje^fion  of  ths  Spheric  I  have  fhewn 
how  the  Path  of  any  Vertex  may  he  drawQ  j  and  that  when 
the  Sun's  apparent  Place  is  either  in  Arjei^  Taurus^  Gemini^ 
Cancer,  Leo  or  Virgo,  the  North  Pole  of  the  Globe  lies 
in  the  illuminated  Part  of  the .  Disk:  But  if  the  Sun  be 
in  LihrMy  Scorpio,  Sa^gitary,  Capricorn^  Jlqiuirius,  or  P'^iS^ 
then  the  North  Pole  lies  in  the  Obfcure  Hemifphere. 

If  the  Sun  be  in  the  Equlncd:ial,  the  Paths  of  the  Vertio^ 
wiirbe  projedsd  in  right  Lines  upon. the  faid  Plane  ;  but  if  the 
Sun  be  not  in  the  Equinodial,  then  the  Path  will  be  £lli|^es 
upon  the  (aid  Plane^ 

The  Tranfverfe  Diameter  of  the  Ellipfis  representing  any 
Path  is  equ^I  to  double  the  right  Line  of  the  Diftance  of  the 
laid  Vertex  fron\  the  Pole  ;  that  is,  equal  to  twice  the  Co-  Sine 
of  the  latitude  of  the  Place  or  Vertex ;  but  the  Conjugate, 
to  the  Difference  of  the  right  Sines  of  the  Sum  and  Dinerence 
of  the  Diilances  of  the  Path  and  Sun  from  the  Pole  ;  that  is, 
equal  to  the  Sine-Cbmplemcnt  of  the  Sun's  Declination  a^ed 
to  the  Co-Latitude  of  the  Place,  lefs  the  right  Sine  of  the  Dif- 
ference of  the,.  Complement  of  the  Sun's  -  Declination  and  the 
Co-Latitude  of  the  Place. 

The  Tranfverfe  Diameter  lies  at  right  Angles  to  the  Earth's 
Axis,  and  the  Conjugate  coincides  with  \u     For  an  Example  I 

ihall 
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(hall  conftrtift  the  EcIIpic  of   the   Sun  which  wQl  happen 

Optn  thp  Se^or  to  any  convenient  Diftance,  as  G  A,  and 
draw  the  Scipicirde  ABC;  thu  iball  reprefent  the  Southern 
half  of  the  Earth's  illumiiiated  Disk  projeded  on  the  Plane  o£ 
the  ScU^tic  A  O  C.  . 

Take  the  CHord  of  23  Degrees  29  Minutes^  tbe^nftant 
Piftance  of  the  Pole  of  the  Ecliptic  and  the  Pole  of  the  Equi- 
noctial, and  fet  it  from  B,  to  J  ^nd  e  ;  draw  d  tf  in  which 
the  Pole  of  the  Globe  will  be  always  found. 

Make  d  G  =  j"  e  the  Radius  of  a  Line  of  Sines,  ani  fet  off* 
the  Sine  of  the  Sun's  DUbnce  from  the  Solftial  Colure  \f 
32®  42^  34^'  J  (bccaufe  the  Sun  at  the  Time  of  the  true  </  is  in 
^  2^  42'  34^0  and  if  the  Sun  U  in  as,  ft,,  «r,  is^^  m,  or 
.^^  then  the  Axis  sf  the  Globe  muft  lie  to  the  Right-hccnd  q{ 
the  Axis  of  the  Ecliptic  ;  but  if  tbe  Sun  be  in  I^,  x:;,  x,  V9 
S»  or  Q,  <  then  to  the  Left.  So  in  our  Example*  the  Sun  being 
in  a,  I  (tt  the  Sine  of  32^  43',  from  G  to  P,  arid  draw  P  @ 
for  the  Axis  of  the  Glol)e.  Or  by  Calcuhtion  it  will  always 
hold  as  in  Page  454. 

Deg.  MtHn 

As  Radius                           ^           '  90  00— lo.oooooo 

ToC.  f.   Sun's  Longitude  57  17 —  9*732784 

To  t.  Diftanceof  the  twof^oles  23^  29 —  9*637956 

To  t.  Inclination  two  Axis  =  <  P  ©  B.  13  13—  9.370740 

• 
;  Take  the  Chord  of  13^  12'  (the  Seftor  being  fet  to  the 
Radius  0  B)  in  your  CompaiTes,  and  fet  one  Foot  in  6, 
the  other  Foot  will  reach  almoin  to  ^ ;  draw  ^  P  r^,  and  it 
will  reprefent  the  Axis  of  th^  Globe,  as  was  found  juft  before 
by  Projeftion. 

The  next  thing  to  be  done,  is  to  draw  the  Pkth  of  the  Ver- 
tex of  London  \  for  the  doing  of  which  you  muft  always  have 
in  readinefs  the  Sun's  Declination,  whic6  in  this  Example  is 
19^  35^  49''  Ndrth;  which  being  known,  added  to,  and  fub- 
tra£ted  from  the  Latitude  of  the  given  Place,  gives  the  Sun's 
Diftance  from  the  Vertex  of  the  given  Place  at  Noon  and  at 
Midnight  In  North  Latitudes,  if  the  Sun  have  South  Declina« 
cion  ;  bilkt  if  the  Sun  have  North  Declination,  the  Sum  is  the^ 
Diftance  at  Midnight,  and  th^  Difference  the  Diftance  at  Noon. 

N  n  n  2  Latitude 
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Latitude 

Sun's  Declination  Tub.  add,  &r. 

Sum 
DifFerence 


Deg.  Min.  Sec. 
51     32      o  North. 

«9     35     49 


71     '7     49  Midnight. 
31     56     II  Noon 


See  my  Urantfcopia  Page  587,  is  a  Table  for  this  purpofe  to 
every  Degree  of  Declination  for  the  Latitude  of  Londm 
5 1*'   32'  North. 

Make  O  B  the  Radius  of  a  Line  of  Sines  o^  the  Seftor, 
and  take  the  Sine  of  71*^  7'  49'' -in  your  Compafles,  and  fet 
it  from  0  to  I;  alfo  take  31  Degrees  ^6  Minutes  li  Seconds 
and  .fet  it  from  0  to  H  ;  fo  is  H  the  Meridional  Interfedion  of 
the  Diurnal  Arch  of  the  Path  with  the  Axis,  and  I  the  Inter- 
fcftion  of  the  Nofturnal  Arch  of  the  Path  of  the  Vertex  of  Lm^ 
don  with  the  Meridian. 


Biffqa: 


I    < 


V     t. 


"ZEF 
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Btflea  H  I  in  K»  through  K>  at  right  Af^es  to  P  <g)  $ 
draw  an  occult  Line  ;  then  from  the  iame  Radius  of  the  Line 
of  Sines  take  the  Sine  of  38  Decrees  "xi  Minutes^  the  Com* 
plement  of  the  given  Latitude,  and  fet  one  Foot  of  your 
CompafTes  in  K4  turft  the  other  each  way  to  6,  6;  draw 
the  Line  6,  /6y  and  it  fhall  reprefent  the  Tranfverfe  Diame-* 
ter  of  the  Earth's  Ellipfis  to  the  Vertex  of  London^  an(i  H  I 
the  Conjugate. 

Make  half  the  Tranfverfe,  viz.  6  K  the  Radius  of  a  Line 
of  Sines,  and  take  the  Sines  of  15,  30,  45,  60,  75^  feveral- 
ly  in  your  Compaflcs,  and  fet  them  feverally  In  the  Tranfverfe 
Diameter  from  K  each  wav  towards  6,  6 ;  thro*  thefe  Points, 
draw  Occult  Lines  parallel  to  P  Q  >  make  H  K  the  Radius 
of  a  Circle  on  the  Line  of  Sines,  and  take  the  Sines  of  75, 
60,  45,  30,  15^,  and  fet  one  Foot  In  the  tranfverfe  Dia- 
meter feverally  on  each  fide  K,  at  15,  30",  &c^  and  let  the 
other  Foot  fall  in  the  occult  Line;  fo  will  you  have  Points 
through  which  with  an  even  Hand  if  vou  draw  a  Curve,  it 
will  be  an  Ellipfis^  and  reprefent  the  rath  of  the  Vertex  of 
Lifubn^  to  which  fet  the  Figures  12,  I,  2,  3,  &r.  as  in  the 
Diagram  :  NiU^  You  need  only  draw  the  Diurnal  Path.  ^  And 
this  no  more  than  laying  down  an  Ellipfis^  by  the  Line  of 
Sines,  which  I  prefume  every  one  of  my  Readers  are  well  skiU'd 
in  doing.  See  my  Mathmatm  page  152. 

Take  the  Sun's  Declination  19  Degras  jjb  Minutes  from  the 
Line  of  Chords  in  your  Compaflcs,  and  fet  it  from  A  to  L  ; 
draw  O  L,  take  the  Co.  Latitude  of  Lorukn  38  Degrees  28 
MitiuUSy  and  fet  it  from  A  to  M,  let  fal!^  M  N,  Perpendicu- 
lar to  the  Ecliptic  A  C,  and  it  will  cut  L  0  in  O  ;  transfer 
O  O  in  the  Axis  from >0,  and  it  will  reach  (in  this  Example) 
almoft  to  K ;  through  this  Point .  if  you  draw  a  Line  parallel 
to  6,  6,  it  will  give  you  the  Amplitude  of  the  Path  of  the 
Vertex  of  Londen^  and  dees  ^{hew  you  that  the  Sun  that  Pay 
rifes  before  Six  in  the  Morning,^  and  fets  after  Six  at  Night. 
Otherways,  by  Calculation  thus, 


As  C.  f.  Sun's  Declination  c 

To  Radius 

So  S.  of  the  Latitude  of   Londem 

To  C.  f.  of  the  Arches      - 

As  by  the  Proje^on  above  defer!  bed. 


15<f. 

Jl^n. 

»9 

ZS^  9.9740774 

90 

0— 10.0000000 

5» 

3Z—  9.8937452 

33 

47—  9-9»96678 
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tiffW  to  pfaci  the '  Moo»*i^  Orh  in  the  Pnfi&ittu 

In  '  •  . 

'  '  '  •  I 

With  tfas  AigMntot  Of  Laiitntte  5  ^^  ^  f>4grm  43  MtnuUi 
oB  Sicateis  aft  Tisi^  «f  tke  tnie  Coi^m^ioni^  and  tf  ne  bourW 
Motroii  of  tfa«  Moott  frMh  Ihs  SUii  27  MinuHs:  14  SecmU^ 
latfe  out  of  the  Tabie^  i?4!f#  81^  the  Angle;  qF  tbe  Moon'a 
idfiblc  Waf  5;  Degrees  44  Aihuf^s^  akd  becBUiie  .the  Moon-at 
Latitude  is  N»  Di  fet  it  ^r  h^lfiof  €be  Line  of  Chords  ffooL 
B  to  Q^  ahd  .di;aw  t)  Q.for  the  Axis^f  the  Moon'^  Orb.  Set 
the  LiiK  of  Lineaoii  theSo^r  tp>  the  Radius  of  the  Earth's^ 
Disk  B  G  =  54  Minutes  5I  Sesmdi^  '  al&d,  as  the  Sei^lor  now 
ftands,  take  off  the  Moon's  true  Latitude  27  Minutes  y.  Sec. 
at  the  Time  of  the  (rue  Conjundlion,  acd  fet  in  the  Axis  of 
theMdon^s  OA  ftTom  ©  to  R!  J  thnough  R^  at  ri^t  Angles  to 
Q^O  draw  W  Z,  which  (hall  reprefent  the  Way  of  the  Moon 
mtt  the  SaxthL\  Disk  dimng  the  time  ^i  th(r  £diple. 

To  dividi  the  Maoris  OrbL 

IK  H.  M  S. 
The  middle  Time  of  the  true  Coi^uftd.  is  Juty  13  23  aS  25 
Equation  of  Time  fiik.  5  5^ 


'riMM««^«rM»M#i 


Apparent  Time  of  the  Orbit-Conjunflion  jj  aj^  aa  27 

Time  of  Redu£tiofl  add  "^  2  39 


•«r»«B 


Apparent  Time  middle  of  the  Sdipie  13  23  25    6 

That  is^  when  the  Moon's  Center  pafTes  the  Axis  of  her 
Orb,  ^  being25  Minutes  6  Seeonds  paft  Eleven  o'Clock^ 

Now  fay^ 

As  one  Hour,  or                                            6p  0  LL        o 

To  true  Hourly  Motion  Moon  from  Sun        27  14        343  £ 

jSo  Time  more  than  Eleven  o'clock                25  06        4086 

To  Motion  Moon  from  the  Sun  in  that  time   11  23        7517 

^Take 
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Take  this  11  JkHnutes  23  Seconds  in  your  CompaflTes  from  the 
Line,  of  Lines  on  the  Sefior  open'd  to  the  Radius  of  the  Disk 
54  Mlnutts  52  Sicondsy  and  fet  one  Foot  in  tlie  Interferon  of 
the  Moon's  Orb  with  its  Axis  ;  turn  the  other  Foot  towards 
the  Right-hand,  and  where  it  fidls  is  the  Hour  of  Eleven*:' Then 
take  77  Minutes  i^  Seconds  in  yoor  Compafles  from  the  (ame^ 
Scale  pf  equal  Parts,  fet  one  Foot  in  the  Moon's  Orb  at  Eleven, 
ai^d  turn  the  other  Foot  each  way,  and  it  will  mark  out  the 
Hours  of  12  and  10  o^Qock,  or  the  Places  in  the  Orb  where 
the  Center  of  the  Penumbra  wjU  be  at  thofe  Hours. 

Lq/Ifyj  Divide  each  Hour  into  60  equal  Parts,  and  then  you 
will  have  given  the  Place  of  the  Moon'sCenter  in  the  Liiie'of 
her  Way  to  every  fingle  Minute  iij  Time. 

Jo  find  the  Time  of  the  Vifible  ConjunSlion. 

Having  divided  the  Path  of  the  Vertex^  and  the  Line  of  .the 
Moon's  Way  into  their  proper  Hours,  Vc.  take  a  Ruler  and 
lay  on  the  Moon's  Way^  and.  mov^  it  at  right  Angles  therewith 
from  the  Right-^hand  to  the  Left9  until  the  Edge  thereof  cut 
the  fame  Hour  and  Minute  in  the  Line  of  the  Moon's  Way, 
that  it  doth  in  the  Path  of  the  Vertex ;  for  that  is  the  true 
Time  of  the  Vifible  Conjui^dion  at  that  Place  for  which  the 
.^Path  was  drawn.  ISo  in  this  Example  I  find  the  Viftble  Con* 
jundion  at  London  to  be  at  39  Minutes  56  Seconds  paft  Ten  in 
the  Forenoon. 

From  the  fame  Scale'  of  Minutes  take  the  Semidiameter  of 
the  Sun  15  Minutes  50  Seconds  in  your  Compafles  and  fet  one 
Foot  in  the  Path  of  the  Vertex  of  London  at  'the  Hour  and 
Minute  of  the  Time  of  the  Vifible  Conjundtion,  and  there  de- 
fcribe  a  Circle,  which  (hall  reprefent  the  Body  of  the'Sun,  at 
that  Time  and  Place. 

Alfo,  from  the  fame  Scale  take  the  Semidiameter  of  the 
Moon  14  Minutes  ^b  Second  in  your  Compafles,  and  ietone 
Foot  in  the  Line*  of  the  Moon's  Way  *  at  the  time  of  the 
Vifible  Conjunftion,  and  there  defcribe  a  Circle  ;  this  {hall  re- 
prefent the'Body  of  the  Moon  at  that  Time  and  Place. 

Divide  the  Sun's  Diameter  into  1 2  equal  Parts,  b/  fetting 
the  Senior  to  the  Radius  of  12  upon  the  Line  of  Lines;  from 
which  take  the  S.un's  darkned  Sp^ce,  and  apply  that  Extent  of 
the  Compafles  to  the  Sedor  open'd  as  nowdirefted,  and  you 
will  have  the  Digits  of  the  Sun's  Diameter  then  Eclipfed  5 
wJiich  in  the  Eclipfe  bbfore  us  is  10  Degrees  31*   43'*. 

To 
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*  To  find  the  Beginning  of  th^  EcUp/e. 

'  *  .  ^  * 

Take  tfie  Sum  of  the  Semkliameters  30  MinUtes  46  Stcondf 
in  your  Compares  from  the  Line  of  Lines  on  the  £e£tor  openM 
to  the  Radius  of  the  Earth's  Disk  54  Minutes  52  Seconds  ;  ani 
carry  this  Extent  of  tf)e  CompafTes  one  Foot  along  the  Mopn's  ^ 
Way,  and  the  other  along  the  Path  of  the  Vert£x  until  both 
Point!!  fall  in  the  fame  Hour  and  Minute,  and  that  is  the  begin- 
ning of  the  Eciipfe  :  Which  in  this  Example  you  will  find  to  be 
July  J '^  Days  11  Hours  2  Minutes  29  Seconds. 

For  the  End. 

/ 

Carry  the  former  Extent  of  your  G>mpafles  on  towards  the 
Left-hand,  one  Foot  in  the  Path  of  the  Fertexy  and  the  otHfer 
in  the  Moon's  Way,  till  each  Point  fall  in  the  fame  Hour  and 
Minute  of  Time,  and  that  is  the  apparent  Time  of  the  End 
of  the  Eciipfe  :  Which  in  this  Example  you  will  find  to  be 
July  14  Days  o  Hours  17  Minnies  48  Seconds ^  the  End  of  thi« 
Solar  Ecli{ife  at  London, 

In  which  Conftruftion, 

.   ,  Mih:Sec.     . 

T  S"!     '<  >  C Lohg.^  Moon  a  Sun  which  T 18        9  - 

S  U  /  theParaHaxof  <  Latit.  >me^fur.on  theScaleS  26       16 
©  S«?  C  Altit.  J  of  ^qual  Parts  is       v 

And  as  this  Method  is  entirely  free  from  all  Parallaxes  ;  lb 
by  it  you  may  readily  Conftruft  any  Solar  Eciipfe  for  any  Lati- 
tude, or  Occultation  of.  the  fixed  Stars  or  Planets,  as  has  been 
taught  in  this  Solar  Eciipfe ;  only  minding  to  projedi  them  by 
a  Sector  of  a  Foot  JK^adiif s,  and  let  the  Projection  be  as  large  as 
poffi^le, 

PRECEPT   XIX. 

7b  Calculate  the  Tranjit  of  Venus  and  Mtxcxxryover 

the  Sun. 

/  X 

For  an  Example  I  fiiall  hfere  (hew  how  to  Inveftigate  the  Paf- 
fage  of  Venus  over  tjie  Sun  May  26,  Jnno  1761. 

F/r/?,  You  muft  find  the  Time  of  the  true  Conjunftion  by  » 
Precept  .7,  having  regard  to  the  Motion  of  Venus  from  the  Sun 
inft?adj>f  the  Table,   'm^Page  65.  Vol,  2.  ^ 

O  0  o  Equal 
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Equal  Time  of  the  true  <f  at  j^n-  7 

^0«    I76I   ^tfjf  J 

Equation  of  Time  add 
Apparent  Time  in  yitnus^s  Orb 

Mean  Anomaly  of  ^  y^^ 

Heliocentric  Place  of  Vienus 
Geocentric  Place  of  Sun  and  Venus  R  2 
Aiiomaly  of  Commutation 

Hourly  Motion  oM  rr 

Hourly  Motion  of  Fenus  a  Sun, 

rr-       T^-ii^         r  5  Sun  from  the  Earth       101547    5.00668^ 
True  Diftance  of  ^  ^^^^^  ^^^^  ^^^  gun         726i2    i.86i  192 

Remains  Diftance  Fmus  from  the  Earth       ^  28905     4.46097  3 

Z).  H  Af.  5. 

North  Node  of  r^»«j                          2  14    29  36 

Argument  Latitude                             6  i       7  3' 

^edudion  fub.  7 

Inclination,  or  Heliocentric'Lat.  S.  A>  3  5^ 

With  the  mean  Anomaly  take  out  of  their  Tables,  the  Lo. 
garlthms  of  their  Diftance  from  the  Sun  and  Earth,  and  to 
thofe  Logarithms  (by  Problem  58)  find  the  abfolute  Numbers  to 
them ;  then  fubtradl  the  abfolute  Number  of  Fenus^  from  that 
of  the  Sun,  and  the  Remainder  will  b^  the  abfolute  Number  of 
^  Fenus  from  the  Earth  in  Parts;  to  which  Parts,  find  by  Problem 
57,  the  Logarithm  thereunto,*  as  you  fee  are  inferted  above. 
•  Now  for  the  Latitude  of  Fenus  (een  from  the  Earth  at  tshe 
Time  of  his  trqe  Conjundipn  with  the  Sun,  fay  as  v&  taught  in 
|ny  Sy ft  em  of  the  Planets  Demonftrate  d^  Page  24. 

OPERATION. 

I 

As  the  Dift.  of  Fenus  from  the  Earth  28905  Co. An  5.539027 

To  Tangent  Inclination*  2^    58*'  7.061622 

,   So  Diftance  ^<?«f/i  from  Sun  72642  4.861192 

To  Tangent  Geocentric  Latitude  S.  A,  9     57  7.461841 

Now  you   muft   find  the  Gcdcentrio  Places  of  the  Sun  and 
Venus  to  fix  Hours  before  the  Time  of  the  true  Conjunftion. 

'  .  To 
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HTo  fix  Hours  before  the  true  i  JS^fff  25 
True  Geocentric Tkcc  ^^yy^^ 

Mean  Anomaly  of  I  ^^^^ 

Heliocentric  Latitude 

Geocentric  Latitude 

Geocentric  Latitude  at  true  <; 

Difference  in  Latitude 

Elongation  ^3    5^ 

To  Six  Hqurs  after  the  true  Conjunction. 

D.   H.  M.    S. 

True  Geoccn.  Place  of^^"^^  \ 

Sun  II 

Fifms     ,  10 

Latitude  of  Venus  S,  A, 
Elongation 
Elongation  6  Hours  before  ^ 


c 

Mean  Anomaly  of  s 


Sum 
Half 


15 

50. 

58 

15 

n 

41 

6 

17 

II 

7 

53 

32 

13' 

23 

23 

18 

23 

56 

47 

14 

23 

37 

■ 

60 

Seconds  1417 

"Ncfw  for  the  Angk  of  Venus**  Vifible  Way  over  the 

Sun.fa^, 

Seconds. 
As  half  Sum  Elongation      '  1417       3.151 369  9 

Deg,  Min., 
To.Radius  90     00     10.0000000 

So  half  DifFerence  Latitude'  213       2.3283796 

Tot.  <Vifible  Way  8     33       9.1770097 

»  / 

Open  the  Se£tor  to  any  convenient  Radius,  and  take  the  Se- 
midiameter  of  the  Sun  15  Minutrs  $0. Seconds  (found  in  the 
Table,  Pagef>%)  in  your  Compafles,  al^d  draw  the  Semi-circle 

Opo  2  A 
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o  C  M 


A  B  D,  which  fcall  rcprefcnt  half  the  Sun's  lower  Vifible  Peri- 
phery, A  D,  a  Portion  ti  the  Ecliptic :    Open  thq  Compafles  to 
Chord  of  60  Degreis  on  the  S^£ior  to  the  Radius  C  B,  and  take 
the  Chord  of  8  Degrees  33  Minutes  the  Angle  of  Venus*s  Vifible 
Way  ;   and  becaufe  Venns  is  Retrograde^  and  Latitude  afcending, 
fet  the  Chord  8  Decreet  33  Minutes  from  B  td  E,  and  draw 
CE  for  the  Axis  of  Venus* %  Vifible  Way;   take  the  Latitude 
9  Minutes  57  Seconds  at   the  Time  of  the  trueConjunAion, 
and  fet  it  on  the  Axis  of  the  Ecliptic  from  C  to  F  ;  draw  H I 
through  the  Point  F  at  right  Angles  to  C  E  ;  fe  ihall  H  I  be 
the  Vifible  Way  of  Venus  over  the  Sun :   Draw  tt  L,  NO, 
and  I  M*  Parallel  to  B  C  the  Axk  of  th^  Ecliptic,   and  H  K, 
and  N  G  Parallel  to  the  Ecliptic  A  D.     Then  is  C  F  the  Lati- 
tude  at  the  Time  of  the  true  Conjunftion,  C  N  the  neareft 
Diftance  of  the  Centers  of  the  Sun  and  Venus,     N  O  the  Lati- 
tude of  Venus  at  the  middle  of  the  Eclipfe.   H  L  the  Latitude 
at  the  Beginning,   I  M   her  Latitude  ^t  tne  Central  Egrefs  or 
End  :  for  becaufe  Venus  is  a.lways  Retrograde  at  the  Time  {he 
is  feen  in  the  Sun,  therefore  fiie  touches  the  Sun's  Disk  at  H, 
and  goes  off  at  L  .  , 

From  this  Demonftration  it  ispliiri,  that  H  Kc=:N  Gj  H  N 
toNI,  andNKtoGL 

Likcwife  the  Angles  KHN,  GNI,  C  N  O,  andBCE 
or  F  C  N  are  equal  to  the  Angle  of  -  the  Vifible  Way  of 
Venus  with  the  Ecliptic,  which  was  found  above  to  be  8  Degrees 
33  Minutes.  * 

N  F,  is  the  Motion  of  Venus  from  the  Sun  in  Longitude  in 
the  interval  between  the  true  Conjun<£Uon  and  the  middleof  this 
Eclipfe,  HjK=:LO:±=NG=OMthe  Motion  of  half  Du- 
ration.    And  laftly,  A  H  and  D I  are  the  Arches  nf  the  Sun's 

■  Vifible 
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VifiUePeriphenr  intercepted  between  Venus  and  tbe  Ediptic  ia 
her  Ingrefe  and  Egrefe. 

Now  having  explain'd  the  Nature  of  the  Calculation,  I  (hall 
.  proceed  tp  find  the  Effquifites  by  plain  Trigonometry  in  tbe  fol- 
lowing Oxdcr« 

PlrJI^  In  the  Triangle  C  N.F,  right  Angled  at  N,  are  givea 
C  F  the  Latitude  of  Venus  9  Minutes  57  Seconds  at  the  true  Con- 
jundlion^'  and  tbe  Artgle  F  C  N  8  Degrees  33  Minutes^  to  find 
CN,  the  neareft  Approach  of  their  Centers,  which  I. find  to 
be  9  Minu^s  50  Seconds. 

Secondly^  In  the  Triangle  NOC,  right  Angled  at  O,  are 
known  C  N  590*^4,  and  the  Angles  as  before,  to  find  O  C 
the  Mothto' from  themid^  df  the  true  Conjuni^on,  which  I 
find  to  be  87.77  Adhmtes. 

Thirdfyy  In  the  fame  nght  Angled  plain  Triangle  NOC, 
with  the  feme  Things  given  to  find  N  O,  the  Latitude  of 
Venus  zt  the  middle,  which  I  find  to  be  583.8  Seconds  3=  9  Min. 
44  Seconds. 

Fourthly  J  In  the  Triangle  CHN=:aCIN,  there  are 
given  .CN  590.4  Secondly  the  neareft  Approach  of  Venus  to  the 
Center  of  the  Sun,  and  C  H  =  C  I  tbe  Sun*s  Semidiameter  in 
Seconds  950  Seconds,  to' find  H  N=:  N  I  the  Motion  of  half 
Duration^  which  by  the  47  th  of  the  firft  of  Euclid^  1  find  to 
be  745.1  Seconds  xzi2  Minutes  25  Seconds, 
•  Fefthiyy^  In  the  Triangle  H  N  K,  are  givcii  H  N  =  N  I 
745.1  Seconds;  and  the  Angle  HNK  B  Degrees  33  A//wtt/^j 
745.1  Seconds^  to  find  H  K  =N  G,  which  i  find  7 53. 5  = 
12  Degrees  33  Minutes,  7,^ 

Sixihfy,  in  the  feme  Triangle,  there  ^  gK'en  as  before,  to 
find  N  K=  I  G,  which  I  find  to    be  Hi  Seconds,  and  O  N 
583.8— KNii2  =  OK  571.8  Minutes^:=: L H the  Latitude 
of  Venus  when  (he  firfl  touches  the  Sun^s  Periphery.      Alfo  O  N 
583.8.  Seconds  +  G  I  112  Seconds  =  M  I    695.8    Seconds  the       ' 
Latitude  of  Venus  when  flie  goes  off  the  Sun's  DisL ' 
<  Seventhly,   Having  found    the  Motions  of  aU  the  Arches  of 
Venus^  Pailage  over  tbe  Sun',    I  fhall/fhew  how  to.  find  tlie 
Times  that  ftie ,  takes  to  move  over  thofc  Spaces  of  her  Orb, 

thus.  .  ~. 


Firft, 


a 


470 


Afiremmcal  Precepts, 


Firft,  For  the  time  that  She  moves  from  O  to  C, 

fayy 

]li£n.  Sec. 
As  the  ipart  of  the  Elong.  236.1     3    56  LL  11834        n 
To  one  Hour,  or  60    00  o 

So  is  the  Motion  O  C  .       87.77      1     28         161 18 
To  the  Time  Tub.  22    22  4284 

8,  For  the  Hme  rf  half  Duratim. 

J£m.  Sec» 
=    I    58  LL  14844 
^  30    00         3010 
=    6    i2t       9852 

189    ^2^         1982 


As  i  part  of  Elongation 
To  one  Hour^  or 
So  b  the  Motion  H  K 
TotheTimeof  JrDurat.  3 


Mn. 

Sec. 

d 

S6i 

OOs 

12 

asi 

1      9 

»4 

Sum 


12862 


9.  For  the  Arch  AH,  in  the' a  C  H  L. 


As  Semidiameter  0,  C  H  = 

To  Radius 

So  C  H  Latitude  at  beginning 

ToS.AH  =  <HCL 


Sec. 

950 

Deg*  Min* 

90    00 

471.8 

29     46 


^•97773^36 

10.0000000 
2-6737579 
9.6960343 


Lqftly^  For  the  Arch  DL  In  the  Triangle  C  I M,  there 
are  given  C  L,  th^  Sun's  Semidiameter,*  and  the  Latitude  of 
Venus  when  (he  goes  off  the  Disk  ==  M  I,  to  find  the  Angle 
MCI)  which  is  meafured  by  the  Arch  D  I. 


AsCI=: 

To  Radius 

SoMI  = 

ToS.  An^le  M C 1  =  Arch  D  I 


Sec. 

950       2.9777236 
Deg.  ATtn. 

90    CO     X  6. 0000000 

695.8      2.8424844 

47       S      9. 8647  60S 


No^ 
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i^ffw,  fr^m  the  foregoir^  Calculation  1  have  found. 

D.  H.  M.  S: 
Ap.TimctrucConjunftioni76iA&)'a5  17  56  51 
Time  from  O  to  C,  fub.  22     22 

Middle  of  the  ilclipfe  at  N 
Half  Duration  fub,  and  add 

Central  tngrels,  or  Boginning 
Central  EgreK,  or  End 
Total  Diuation 


2S 

'7 

.14 

29 

1 

9 

2+ 

2! 

'+ 

2! 

,s 

2S 

20 
6 

ti 

5»' 

rBeginning    7    5 1'J 
t-End  II     35 ' 

The   TYPE. 


At  the  imddle  Time  of  this  T'ranfit  of  FtnuSy  flie  may  be 
■Teen  in  the  Sun  not  mych  unlike  a  Patch  on  a  Lady's  Face, 
and  the  Sun  is  then  Vertical  to  the  North,  in  Latitude  22  De-- 
griit  42  MinutiS  North,  and  Longitude  91  Dtgrt^t  IJ  MinutiSt 
£aft  from  the  Meridian  of  Londen  ;  con&qucntly  Vifible  to  all 
£urope,   AfricOy  and  part  of  y^n. 

ytnus  is  feen  in  the  Sun  by  the  Inhabitants  of  our  Earth  but 
twice  in  this  Century,  and  that  of  Afi^rfury  fixteen  Times  ; 
whole  Calculatisn  all  at  laree  I  have  now  by  me  in  M.  S.  [Sec 
my  Triatlfi  f  Edipfes.]  If  the  Type  of  Fmui  and  Mercurf 
be  proje^d  by  a  large  Scale,  and  their  Orb,  or  Vifible  Way 
be  divided  into  Hours  and  Minutes  of  Time,  as  has  been  fhewa 
in  dividing  the  Moon's  Orb  in  Page  463,  it  will  pleafantly 
X«prefcnt  to  your  View  at  every  Moment  of  Time  the  Place  of 

the 
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the  Planet  during  the  Time  of  its  Tranfiting  the  Sun*s  Disk. 
So  that  he,  who  is  able,  and  fitted  with  profier  Inftmnoits  to 
obTerve  the  Times,  I  do  not  at  all  doubt,  but  will  find  them 
to  agi;ee  witfi  my  Calculations, 

PRECEPT  XX. 

t 

Shewing  bow  to  compute  the  true  Timee  of  the 
Immerfion  and  Emerfion  pf  Hjc  firfi  SateUite  cf 
Jupiter. 

Thefe  Tables  of  this  Satellite .  were  firft  publi(hed  in  the 
Phllofiphical  TranfaStions  by  M.  Cajptu^  and  reduced  to  the 
following  Method  by  Mr  P^nd  in  the  faid  TranfaHions :  '  But 
^  becaufe  the  Eclipfe  of  the  firft  Satellite  of  yi^iV/r  afibrds 
^  the  beil  Mean  of  determining  the  Longitude  of  t'laces  on 
'  the  Land  where  Telefcopes  of  a   conrenicnt  Isogth   may  be 

*  ufed,   thirteen    of    thefe   Eclipfes  happening   every    twenty 
^  three    Days,    it  is  requifite  that  the  Obferver   know   near 

*  when  thefe  Opportunites  oj&r  themfelvd,  left   on  the  one 

*  Hand  he  let  t{Km  ilip,  or  elfe  grow  weary  by  a  long  Atten* 

*  dance  on  them,  rhii  Tranf.  N^  361. 

Out  of  the  firft  Table  talce  the  Epoche  for  the  Year  with 
its  correfponding  Number  A  and  B  ;  and  then^dd,  out  df  the 
Tables  of  Months,  the  Day,  Hour,  Minutes  and  Seconds, 
nezreft  lefs  than  the  Time  of  the  Eclipfe  you  feek,  together 
with  its  Number  A  and  B  ^  the  Sum  of  the  Times  is  the  mean 
Time  of  theConjunftion  or  middle  of  the.Edipfe.     . 

2.  With  Number  A,  thus  coUefted  take  out  the  firft  Equa- 
tion of  the  Conjunction  ;  as  alfo  the  Equation  of  Number  B, 
is  always  to  be  added  to  Nun&ber  B  before  found. 

3.  With  Number  B  &  Equated,  take  out  ,the  fecond  Equa- 
tion of  the  Conjundbns  ;  and  in  the  laft  Table,  the  third 
Equation,  as  alio  the  Semiduration  of  the  Eclipfe  anfwering  to 
Number  A..  - 

4.  To  the  mean  Time  of  the  middle  of  the  Eclipfe,  add  all 
.  thofe  three  Equations  ;  theSumfliallbe  the  true  Equated  Time 

of  the  middle  of  the  Eclipfe  fought. 

5.  If  Number  B  Equated  be  lefs  than  5 ooi  fubtraft  the  Se- 
miduration, and  you  wifl  have  the  Time  of  the  Immerfion  j 
or  if  it  be  more  than  500,  adding  the  fame,  will  give  the 
Time  of  the  Emerfion.-  (Sec  the  z8th  Page  of  my  S^em  of 
the  Planets  Demonjlrated. 
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iV.    S.    The  Times  thus  found  ai^e  equal  Time,  which  muft 
reduced  to  the  apparent,  as  has  been  taught  in  the  2d  Pre^ 
ft.       And  in  Leap-year  after  February  you  muft  fubtra<Sl  one 
ay  from  the  Day  of  the  Month, 

Example.     Let  it  be  required  to  find  the  Emerfion  of  Ju* 
Ur*s  firft  Satellite  January  20,  1728  ?'    ^ 

OPERATION. 

JD.    M.    M.    S.Nu.h,     Nu.B. 
1728        o    21     20      8    630  636 


^anuaryt          19     11 

14  36     4       fi 

/lean  jGonj.  20      I 
liquated  ^2 

Middle          20       9 
Semid«  add               I  , 

• 

34  \^  634         687 

9     »9                         4  Eqat.  B. 

5      6               

38                     691  B.  Equat, 

49    47 
4    44 

1                                          • 

January        20     10 
Equat.  Tub. 

54     31  Eioernoh  Equal  Time. 
14      4 

Appar,Time20     10    40     27     . 

Example^  2.     Let  it  be  required  to  find  the  Immerfion  of 
7«/>i^^r's  firft  Satellite -^«^«/?26j  1728? 

OPERATION. 


D. 

H. 

M. 

5. 

X 

1728    ,    0 

21 

20 

8 

630 

636 

if  Mg.  Biff.      ,25 

22 

20 

54- 

55 

^98 

26 

19 

41 

2 

.685 

229 

V 

I 

IS 

53 

I  Equat.  B. 

r,quation<  2 

8 

33 

» 

4 

u 

I 

I 

23Q 

Middle  26     2 1       6     36 


P  p  p  Semid, 
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D.  H  M.    S. 

Semid.  fab.  162 


Juguft  26      20 

Equat.  add 


Q    34  Equal  time  of  tbe  Inunerfion* 
2     18  '  


♦  • 


Apparent     26    20      2    52  Immerfibn. 

At  which  Time  the  true  Place  of  the  Sun  is  *|!  14^  47  f 
58'',  the  mean  Anomaly  2  S.  8^  k'  39*'  which  gives  the 
Equation  of  Time  7}  18''  to  be  added  as  above;  ^refore 
the  apparent  Time  is  at  2'  52^'  paft  8  o'Clock  in  the  Morn*^ 
ing  of  the  27th  Day. 

Example  3.     Let  the  Time  of  the  Emerfion  of  this  SateU 
lite  be  required  December  25,   1728  i 

OPERATION. 

D.   H.   M.    S.        A  ,     B 

1728  o    21     20      8  =  630'    636 

Decent.  Biff   24       6     45.    40  =     83     god 

December 


Equation 


4       5  48  =  713    536 

I     r  7  40  o  Equ.  B. 

o  13 

i  25 


Equat. 
Semidur.  add 


25       5     25       6  Middle 
I       6  'SI 


December        25 
£q.  time  fub. 


6    31     17 
4     U 


Apparent         25       6     27     43 
I  Re  vol.  add     i     18    28    36 


T.of  the  next  27      o    56     19  Emerfion. 

• 

After  this  manner  may.  you  eafily  compute  the  Times  of  the 
Immerfions  and  Emerfions  of  this  Satellite  ;  and  if  you  are 
fitted  with  a  good  Tdefcopc  and  Pendulum  Clock,  you  may 
(Compare  your  Obfervations  with  your  Calculations,  and  I  doubt 
not  but  you  find  them  agree,  as  I  have  often  experienced. 
When  tbefe  Tables  of  the.  firft  Satellite  of  Jutiur  were  pub- 

'       lilhy 
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liflkM  by  Mr  Pound,  there- were  fcveral  Typographical  Errors, 
which  I  have  taken  care  to  cori^cft,  by  the  Direftions  of  the 
Reveren^  Author  ;  from  whom.  I  receiv'd,  the  CorrecSions  done 
by  his  own  Hand,  which  I  have  apply 'd  ;  and  now  tbefe  Tables 
appear  from  any  Error,  I  hope,  to  the  Satisfaction  of  the  moft 
Curious  in  Aftronom'y. 

PR  E  C  E  P  T    XXL 

\ 

Shewing  bow  to  find  the  Hour  of  the  Night  by  the 
Shadow  of  the  Moon  upon  a  Sun-Dial. 

4  F$i^^  By  ProhUm  j^i^  find  the  tru^  T™«  of  the  Moon's 
foutbu^:  Then  obierve,  if  the  Shadow  of  the  Moon  fall  a-* 
mong  the  Morning-hours  upon  a  Sun-dial,  whatever  the  Shadow 
want9  of  12  o'clock  by  the  Dial,  fubtraft  from  the  Time  of 
tjhe  Moon's  fouthing :  But  if  tfaie  Shadow  of  the  .Moon  fall  a- 
mong  the  Afternoon-hours,  fo  many  as  it  is  paft  12  by  the  Di^l, 
add  ^o  the  true  Time  of  the  Moon's  fouthing  ;  the  Sum,  or  Dif- 
^   fcrence,  is  the  true  Hour  and  Minute  of  the  Night. 

Example^  Anm  1728,  January  x6,  at  London^  the  true 
Time  of  the  Moon's  fouthing  was  at  13'  paft*i2  at  Night; 
and  I  obferving  the  Shad6w  on  a  Sun-dial  to  fall  upon  the 
II  o'clock  Hour-line,  then  what  was  the  Hour  of  the 
Night  ? 

OPERAriON. 

H.  M. 
True  time  of  the  Mo(5n's  Southing  12  13 
Shadow  fhort  of  12  fub.  10 


V 

Remains  the  true  Hour  of  theNight  11x3 

Example  2.     Admit  the  Moon  is  South  at  7  H,  3.0^  After- 
noon ;  and  obferving  tlie  Shad«W  upon  the  Dial  to  frJl  on  the 
'  Hour  of  i  H.  30'  i  I  defire  to  ]|tnow  the  true  Hour  of  the 
Night? 


Ppp   2 


0  P  E- 
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OPERATION. 

H.  M. 
True  time  of  the  MoQn*8  Southing  7  30 
Shadow  paft  12  add  i     ^o 

Sum,  is  the  true  Hour  of  thd  Night  9      o 

Thcfc  Rules  being  fo  plain,  it  is  ncedlcfs  to  give  any  more 
Examples. 

PRECEPT    XXII. 

The  Calculation  and  Demonftration  of  our  Pole-Star^ 
that  it  was  not  the  Pole  at  the  Creation  of  the 
JVorld^  &c. 

In  the  119th  Pa^e  of  my  Syjlem  of  the  Planets  Demonftrated^ 
I  linvc  (hewn  you  in  what  Signs  the  fixed  Stars  increafe,  and  in 
wjiich  their  Declinations  decreafe,  and  alfo  hinted  that  the  pre- 
fent  Polar  Star  would  in  Procefs  of  Time  be  to  the  South  of 
the  Zepith  of  Lmdcn  ;  I  (hall  in  this  Place  clear  up  that  Point, 
and  make  it  plainly  appear  to  the  meaneft  Capacity,  that  the 
Star  of  the  fecond  Magnitude  in  the  End  of  the  Tail  of  the 
I.elfer  Bear  wa^  not  the  Polar  Star  at  the  Creation  of  the 
World.  •         ■ 

Firjl^  then,  You  are  to  underftand  that  this  proceeds  from 
t\yoOaufes;  the  ons  by  the  Receffion  of  the  ^Equinox,  which 
makes  all  th-  fijCed  Stirs  fteoi  to  move  in  Confequentia  50'' 
a  Year  ;  the  other,  is  their  moving  upon  th^  PoIjs  of  the  Eclip- 
tic, and  therefore  always  keeping  at  the  fame  Diftance  from  the 
Ecliptic  ;  but  the  Declinations  or  Diftance  from  the  £qiiino£lial 
b'^ing  always  altering,  (as  I  have  fliewn  in  the  fore-cited  Book) 
heuce  it  is,  that  the  fixed  Stars  do  not  always  kee p  the  fame 
Places  in  the  Heavens,  but  are  found  fometlmes  on  this  fide, 
fometimes  on  that,  fometimes  to  the  North,  at  other  times  to 
the  Sciuth  of  your  Zenith  t  And  this  may  feem  t  Paradox  to 
the  unskilful  in  Agronomy  ;  but  I  can  afl'urc  you,  there  is  not 
.  diTiy  one  Propofit'on  in  Euclid  more  Demonftrable  in  it  felf, 
than  i$  now  the  Cafe  lefore  us. 

I  (hall  illuftrate  this,  in  giving  the  Work  of  the  prefent 
Polar  Star's  neareft  approach  to  the  Pole,  and  alfo  (hewing  when 
ic  wiil  be  to  the  Soutli  01  the  Zenith  of  London, 

OPE- 
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OPERATION. 

S.    D.  M.     S.         D.  M.  S. 
j727,Long.ofthePoleof  a    '24    45    31  Lat.  66    4    11 N. 
Sub.  its  Longitude  from  %  3000 

Pole  is  now  flioit  of  0  5     14    29 

60 


New  jaj^9  60 


Tear. 


If  50'' :  I  :  :        18S69  Seconds. 

I 


5|o)i886|9  (37711  Years, 
•  •  •     1727  add. 

38  2104     SUn^* 


36 


Rem.  19.  ' 

D.    M.    S. 

Latitude  of  the  Pole  Star  IS  §6      4     ri  North. 

Obliquity  of  the  Ecliptic  add      '^  1    23    29       o 

Pole's  Declination  89     33     1 1  North 

By  the  Work  above  it  appears,  that  377  Years  hence,  which 
will  be  in  the  Year  of  Chrift  2104  the  Pole  Star's  Longitude 
will  be  in  the  firft  Minute  of  Cancer^  and  then  its  Declination 
will  be  89^  33'  11^' North,  whofe  Complement  to  ^o®  is  o® 
26^  49J',  which  is  the  neareft  Approach  of  the  Polar  Star  to  the 
Pole  it  fclf  that  can  poffibly  be. 

As,  when  the  Polar  Star's  neareft  Approach  to  the  Pole  is 
when,  its  Longitude  is  in  the  firft  Minute  of  Cancer  ;  fo  its 
greateft  DIftance  from  the  Pole  will  be  when  its  Longitude  is  in 
tha  firft  Minute  of  Capricorn.  The  next  thing,  therefore  to  be 
done,  is  to  find  how  long  time  it  will  bee're  its.  Longitude  wi}l 
be  in  the  firfl:  Minute  of  Capricorn^  that  is,  in  wliat  fpace  of 
time  it  will  by  its  Annual  Motion  move  a*  Semicircle,  or  from 
Cancer  to  Capricorn  ;  which  is  found  by  this  Pioportion  j 

.  ,    .  Tears 


47« 


C^tmiAmttil  "Ffeiipts. 


Ytars  '^4 
If  so'!  :  I  :  :  180 

60 

10800 
60 


5|o)648oc]o(i'296o  Yean. 


•  •  •  • 


Remains 


By  the  Work  above;  I  hive  proved,  thit  iii  1 2'^  Years 
the  North  Polar  Star  (and  alfo  every  fixed  Star)  wiD  move  half 
round  the  Heavens,  and  in  tfaat  time  will  alter  their  Declina- 
tion 46  Degrm  56  Minutes^  equal  to  the  Diflance  of  the  two 
Tropics  i  therefore  if  yoti  fubtr&fl  the  Diftanoe  of  the  .two 
Tropics  for  the  Declination  of  the  Pohr  Star  when  in  Cancer^ 
there  will  remain  the  Declination  of  the  Polar  Star  when  in 
Capricorn, 

OPERATION. 


Pole's  Declination  when  in  Cancer  i^ 
Diftance  of  the  two  Tropics  fub. 

Pole's  Declination  when  in  Caprjcorn 
Declination  of  the  Zenith  of  London 

Diftance  of  the  Polar  Star 


D.  M.   S. 

89    33    II  North. 

46    58     a 


42    35     II  North. 
51     32      o 


8    56    49  to  the 

South  of  the  Zenith,  or  Vertex  of  London :  Then  to  find  when 
this  will  be,  if  to  the  Year  of  Chrift  2104,  which  is  the  time 
the  Polar  Star  will  be  in  Cancer,  you  add  12960  the  Years  it  is 
in  moving  from  Canctr  toCapricorn,  theSuni  15064  istheYe^f 
of  Chrift  that:  the  Polar  Star  that  we  now  obferve  will  then  be 
8*^  56'  49' '  to  the  South  of  tiac  Zenith  of  London, 

And  if  you  would  know,  what  Star  will  be  the  Pol^r  Stkr  in 
the  Year  of  Chrilt  15064  when  our  Pole  that  now  is,  will  be 
to  the  South  of  the  Zenith  of  London  8®  56'  49^';  it  will  be  a 
Star  of  the  third  Magnitude  in  the  Calf  of  the  left-  Leg  of 
Hercules,  .whole  Longitude  in  the   Catalogue  you  will  find  f: 

16*^ 
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«  • 

the  Polar  Star  ix.  the  Creation  of  the  World,  was  a^Sta^^)  the. 
Icfond  I^^gji^w^c  ip  thc/Tailt  of  ZJw^v  ^'clv  I  havcal{> 
Noted  in  the  Cata^qguef  Fpi;.  the,  bettcf  cIeari|ig,m>of  this. 
Voioty  an<^  fqrygujr,own,Saf]^($yE>n,  I  fliaIl,a^qijiauH  yqu  how 
you  may  prove,  Mfhaf  has  bpen  faid  by,  tl^,  CeWftia)  Qlobe. 
Thus,  take  ia  jou^.  Qo^affir*.  froip  ajpy.  grqat  Circlt,  0^  the 
Globe»  (as  from  tii^IjquinqiSkial pr,£c}ip;ic}  the  Lati^Vjde.of  the 
prefent  Polar  Star  66^  4I  ii^;  carry,  thjfs  Extent  a|ul(^iOKie. 
Foot  in  the  very  begioj^ing  of  Qapricorny  vipi^  inttbePoiBt 
wl^pre.the  Solftitial  Colure,  tbq  Edipgic  an^ ^Tropic  np^eet,  or 
tOMc)i,each.  pther,  and  thj?  oi^er ^oOt^will  fi^l  i^.  the  fame.CoJuce 
8^  56'  49^'  fbort^  or  South  of  the  Zenith  of  London^  whicji , 
is  tte  Piace  on  thcG^I^  wl^^  the,.Pol(;  will  be 'in;. th^  Vear.of 
Chr\ftii5o64. 

'!>  ce^-tajn  tk^t  al)  the  .fi^pd,Stap„  do  appear  (every .^D^y.  tQ 
xiie^and  fet,  and  to .  n^oyc.  yrith  ^  Circular ,  MotV>n  f r^m,  fj^ft  to , 
Wefl;i  th^Pl^in;  alio  .of  thefe  Diuriul.. Circular  RevolutiionA 
bei;ig,.a^  r^gh^  Angles!.  tQ  tl^e  Earth's  Aiy:!^  o^ipaxallel^to  the 
Equator.  •  .  * 

A}1  ivhich^is  fairly  an4.:^fdy  aqcoun^ed  fqr^  by  iuppofing^our 
Earth  to  revolve  round  its  own  Axis  in  2.4  Hours  fijom.Wefl^Q  . 
Eaft,  (as J Mye proved^ in  .my  Sjj^enf^.of  the^Pl^ntfi  Demonfira- 
ied:)  But  the  Eye  of  theSpeflator  moving  rout\ji].tog^he{^with 
the  Earth,  that  muft  appear  tq  him  imqiov.^ble.  as^a  3hip.  dptii 
to  thofe  that  are  in  it,  till  by  Obfervation  and  Judgment  they 
find  it  otherwife. 

There  are  above  1000  Stars  which  appear,  or  that  are  Vifible 
to  the  naked  Eye  ;  but  the  Telefcope  hath  difcovered  above  20 
times  as  many  more  ;  and  the  larger  and  better  thefe  GlaiTes  are, 
the  more  are  ftill  difcoveted*  With  my .  13^  Feet  Tube  I  have 
feen  above  20  in  the  Conftellation  Pleiades  where  the  naked  Eye 
can  fee  no  more  than  fix. 

llhat  the  fixed  Staiis  by  reafon  of  their  immenfe  Diftance, 
are  to  be  looked  upon  as  Points  (unlefs  fo.  far  as  their  Light  is 
dilated  by  Refraftion)  is  plain  from  henbe.  That  when  b)  the 
Appulfes  of  the  Moon  to  them  thfy  areEclipfed  or  covered  by^  her 
Body,  their  Light  doth  hot,  like  that,  of  the  Planets  in  the  like' 
Cafe,  vaniih  or  difappear, gradually,  but  atooce^nd  all  together  ; 
and  when  they  emerge  a^in  out  of  theEclipfe,  they  do  not  be- 
comeVifible  by  Degrees,  but  as  it  were,  inftanteoufly,  or  at  leaft, 
in  the  fpace  of  one  or  two  Secovdsi  The  Diflanc^  therefore  of 
the  fixed  Stars,  feem  hardly  within  the  reach  of  any  of  our 
Methods  to  determine  ^  but  from  what  has  been  laid  down,  we 

may 
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may  draw  fome  Conclufions  that  will  much  illuflrafc  the  Im- 
menfitfof  iL 

1.  That  the  Earth'i  Annual  Orbit  is  but  a  Point  in  compari- 
Ibn  of  thcDiftancc-pf  the  Earth  and  fixed  Stars. 

2.  That  could  wc  advance  towards  the  Stirs  99  Parts  of  tfic 
whole  Diftancc,  and  have  only  tJit  Part  remaining,  the  Stars 
would  fccm  no  bi^r  to  us  than  they  do  here  -,  for  they  would 
(hew  no  otbefwife  thitn  they  do  dirough  3  Telefcope  which 
magnifies  ail  Hundred- fold. 

3.  That  the  leaft  nine  Parte  in  ten,  of  die  fpace  between  us 
and  the  fixed  Stars,  can  receive  no  greater  Lig^t  from  the  Sun 
or  any  of  the  Stan,  than  what  we  have  from  thcf  Stars  in  a 
clear  Night. 

4.  That  Light  bbes  up  more  Time  in  travelling  from  tiie 
Stan  to.  us,'thim  we  in  making  iWtft-India  Voy^e;  That 
Ibund  would  not  arrive  to  us  from  thence  in  50000  Years, 
nor  a  Cannon- Ball  in  a  mudi  longer  time ;  this  is  caiily  com- 

'  puted  by  aUowing  (according  to  Sir  Ifaae  Nevtttn  and  Mr  Petoul) 
7  Minutes  for  the  Journey  of  Li^ht  from  the  Sun  hidier ; 
and  that  Sound  moves  about  968  Feet  in  a  fecond  of  Time,  as 
they  found  by  the  Eclipfes  of  7*pi"'''s  Satellites,  that  is  eleven 
Miles  in  a  Minute  of  Time. 

The  Velocity  of  Li^t,  to  the  Velocity  to  the  Earth's  An- 
mial  Mation  in  its  Oiiiit  is, 

As  10210  to  I.  Pbihfi.  frmf.  N*  406. 


Tie  End  of  the  Firji  VoiumJU_ 
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tries  znd  Czp^ciiicBi  hf  D9imm:€amiitlf  %%, 

Ma§n>m  inc  Parroy  a  sew  MeAod  of  •drasi^g.Afdntedufe,  •* 
hy  M^liamHalJ^ina^y  mJ^o  *jm,  -       . 

Afirohdmy  Af  d»  Sa«ettitB%'  (rf  th^  Eardi^  Jupteec^  aod 
S^titfli,  2s.  -    . 

!  .  A  Trettife.of  E<i%res  for  ^|  Y«bi^  vith  die  Tranfits  of  Ve- 
.  nus  and  Mercury,  over  the  Sun  for  ^9  Years,.A]ld'tfae  Ooojiifi^ 
tiojy  of  JVpiter  aiid  Sbtoiai^  for  iao  Yeiir8^.':iL$. 

A  Den^onftrttfett  of  thb  fi^uaticnte  of'  Time^  v^ith  Aftrono- 
inical  Tahbifmm  Dr'ijbi^y  5bc.  6s»  .      ,    ^ 

A  Defcription  of  Gunter's  Quadrant  2  fodt'Sscde^  Ittng  t)yiiy 
&c.     Thefe  4  laft  by  Mr  Leadbetier.  >      ' 

The  modern  Navigator^  compleat^  Tutor,  by  J.  Kelley^ 
2  vol.  7  s.  .       - 

The  Builder's  fui^  Guide,  or  the  principles  of  Architedhire 
made  eafy,  with  80  Cuts,   12  s. 

A  new  Treatife  of  the  conftruftion  and  ufe.  of  the  Seftor,  by 
5,  Cunn^  3  s.    6  d* 

A  compleat  Treatife  of  Menfuration,  in  an  entire,  new,  and 
.more  eafy  Method,  than  'any  extant,  bj  J.  Robinfon^  2  s. 

Twb  Ghronolcgical  Differtations  on  the  birth  of  Chrift,  by 
Nicholas  Manny  Efq  j  prefent  Mafter  of  the  Charter 
Haufej  3^8.  ^.  *        - 

Geography  cpitomiz'd,  containing  its  Principles,  the  ufe  of 
Maps,  and  defcription  of  the  whole  World,  French  and!£»^//^, 
by  Michael  Nolkt,  3  s.  6  d,  . 
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The  Anti-logarithmic  canon:  Beingu  new  Table  of  Ar- 
tificial Numbers,  whereby  all  nuoierical  Operations,  may  be 
performed  wirh  much  greater  eafe,  thaft  by  any  Tables  hither- 
to publi(hcd»  by  J.  Dod/on,  N.  B.  Thefe  Tables  arc  recom- 
nendcd  by  Dr  IFlgUis^  in  his  Htftory  of  Algebra. 

Boerhaavi*s  Treatife  of  the  Power  of  Mcdicioes  :  Tranilated 
\f^  J,  AArtifif  Tr^kSoc  of.  Bouay,  in  the  Univerfity  of 
Camkridggy  F  R.  S.  5  s. 

//^iU/r'f  Treatife  of  Harmony,  with  KiUit'n  Rules  to  play 
and  tune  the  Harpfichord,  3  s.   6  d. 

A  plain  and  thorough  Method  of  teaching,  thorough  Bafs ; 
after  the  moft  Rational  Method  ,  with  proper  Rules  and  Exam  - 
p1es«  by   J.  F.  Lampt^  lEs. 

The  Songs  and  Duetto's  in  the  Burkftpxe  Opera,  called  the 
Dragtn  of  fVauiley<t  and  Alargifj^  the  fequel  to  it :  The  fame 
adapted  to  the  German  Fliitr,  Hautboy  or  Violin,  with  Over- 
tures and  Chorus's,  to  be  fold  (eparate  if  requir'd. 
..  A  Mbfidkl-  Di^ionary:  Being  a  colleSion  of  Terms,  and 
Chara^rs,  as  well  antient  a»  modern,  induding.the  Hiftori- 
ral,  l^icriticai^  aiid  Prv£U(tf/ parts  of  Mo  sick  ;  with  curious 
Obfervatlons  on  the  Phcenomena  oi-  Sounds,  by  Janus  Grajft-^ 
fuau^  Gent*'reoo«niliended  by  Dr*  Pepufcb^' Dt  Gr//ff,  >and 
•Mr  GaWardj  5  s. 

'a  new  DiAionary  of  all  fuch  Englilh  Words  (with  their 
£xplanatii>n)  a^  «re  generally  made  ufe  of  in  Speaking  or  Writ- 
ing the  Englifh  Language,  with  Accuracy  and  Politeiieis,  by 
.  Jame$  Mankot^  as. 
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